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[nm&] mmm 

(a) @E?'J#^2, 4, 6^L < 8 (C^^tl^T^ >> IfcBB?!! A* SC 

(b) »J#^2, 4, 6^L<tt8 (C^^tl^T^ 7SElH^J{CfcHNTl^L< 

«:»ra<z>7s s^l< tt#^u$ti^r ^ jnmwt^fr. t>^> 

(a) ffi#I#^2, 4, 63gL < it 8 fC^£*l£T^ JmWfflZiSti* yrttR 

(b) IH#J#-^2, 4, 6^L<li8lC^34iST^ 7 $gB?'J}C£^T13g L < 

[ft#3g 3 ] J^T© (c) Xtt (d) ©DNAfc-^tf DNAtefcBPiltiie^. 

(c) K#|#^l, 3, 5^L<&7tc^34x£f&^@e?'J£^frDNA 

(d) HB#[#^1, 3, 53gb < It 7 tC^StlSJSSBB^I&^tfDNAi:^ h U y 
V^y hfc&#T T?A>f *VXU fro, DNA^tgiNSt^^-t-g, # 

5:3- K^-SDNA 

Cft#^4 ] ft*^2X(i3|H«(Z)DNA^^^il^$:^t;|fi^^^^ 

[n*^7] i sa«©4f >A^a<o#ftTT*DNA^j«Miss:ff e> ' 

[ff^8] ffM 1 nm<D*yrt9K<D&t£TT*\>n&&s.j&*47'!> i 

DNAffi^J©x^--^fiftS:|»jii-r&^ 0 
[ft 9 ] ft 5^ 2 XI* 3 lEfcOOite^-^tCfi^fite^ #afi*& £ tltz 
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[0 0 0 1 ] 

[0 0 0 2] 

[0 0 0 3] 

[0 0 0 4] 
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x v ^ £ p c r 0) fit & & «fc »j ft < -r s S& ^ * 8§f# s ti £ . 

[0 0 0 5] 

[0 0 0 6] 

Wilts. 

[0 0 0 7] 

[0 0 0 8] 
(1) &>T<D(*)Xl*W<D#yrt9R a 

(a) BH^'J#^2, 4, 6%L<i*8lZBZn&T$ JmmFl&'Stityrtt'g. 

(b) BE?IJ#^2, 4, 6^L<li8lC^3tiS7$ ygJB2?'JlCj3V^Tl^L< 

DNAfg*g@Pit?g<f4 Sft5*>^^H 
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[0 0 0 9] 

(2) &T<B(a)XW:(b)a>* >^*«&=3- K^SDNAfc^frDNAtefcHMiite^. 

(b) 4, 63gu<tt8ic^sft57s ygfts^Jica3v^i3gL< 

DNA^asi^ttSr^-rs # R 

[0010] 

(3) #Ttf> (c) Xi±(d) ©DNA£^tfDNAte£BNItatfc^. 

(c) S^rj#^l, 3, 5^U<tt7lC^3 4lSifiSI2^J=S:^t;DNA 

(d) SH^'J#^1> 3, 55gL<«7 lZB£ftZ>i&mm$:&mM£.X h y > 

# n & =i - K-rs DNA 

(4) ItfffiDNA^as^a^Sr^tfffifil^.^^^-. 

(5) ff/SH^AK^^-&^ti^®K^ 0 

[001 1 ] 

(7) mm*y^tK<Vft&TT*mk&f&fcfoZftoz£ZW&£?Z>. DNAcdx^ 

(8) |ffaE*>A*jg©#£TT*DNA^/&5jG5 5:fT oZ.tZftmt.tZ>. DNAgE?iJ(£> 

(9) l&iaDNA^«*^e^*tC^tl|fae^^ffi*a*tifc51^«:?g±tC#A 

[0012] 

ftz, ttc. mm* >A^n&4°c~ioor, # s l < mo°c t v. z<biz&£L 

[0013] 
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iff «g © it u , &fe?(DW&mMzmbfrizLTm*&ftmv£m&$aM.zmz> 

=E7^7X (Thermus thermophi lus) fijfcODNAtettK^iftte^&M V\T, DNAf^ 

So 

[0014] 

i. mm'&mm 

lC«fcoTDNAli«£&SttT^S. DNA^^^MiiUfC^f^tl-r^^ra© 

u ^ 9 - «fc o t itmmm u jcdna & znft^z. *m m 

^m^ts^x mm^tit-mm^mmitar <d 4 mm cmuiy, Recj, RecF^ 

t>'TRCF) TfeS. 

[0015] 
(1) MutY 

mmzgvx^z, fy-y\t. ?r-y (go) y\nmfczn j p-r<* 

t/ b is y U X ft < T V s =-> £ ^t&mtt £f£ V , C:G-^A:Th7>^A-^a > 
£§[£j|H^-f (Ell) o ^tf)^«#i£G£<*£:SMC, MutYttA:GOtf)^ 7.^v^^ 

[0016] 

f^M : EUA-EJC^-f, *f\ «W&-g't:DNA<Z>««g|Sftfre>, DNA^* 'J 3y5 
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3P##R£££;ft£S$& (APgPft) W mZWm-tZ (B) 0 *&«icx;*^-1? 

"tS (E) o 

[0017] 

frtt : 7 ^ yfiftBB^bffWLfcSI&«r^*li36kDa"l?fcy > SDS-jKU 7 
? U;i/7* K^*;i/«^t*l&lC«fc *J«l^3*l-S^-f-*{i*&36kDa-e&»; (123) , 

(Superdex 200HR, 50mM Tr is-HCl (pH8) , 0.5M NaCl) iCfcUMflt*^ 
tlS^*li31kDaTfeS (04) „ 

7^ 7®elH?'J : K^JS^ 2 IC^StiS. ffi<7)$t£#lEfi*tf)MutYtf)7^ / BfcHBfll 
& Jfcfl! 1" * , N-^'Jni/7-« jc fc & * ^ * * - £ « J* 

^SfflJ##«#£4xTV^Sr (05) „ 

[0018] 

SS^^tt : A£G0£(D^ ^Vy^ (A:G0) , AtGi:©^ f (A:G) , G 

ilGO^CD^Vy^ (G:GO) £ISf$U B££-T£ (07) . 

IJ&lKX^ h;i/ : 50mM >J > |ft # U A pH7.5, 0.8M KC1, ImM DTT, ImM EDTA 
jft T$ 1 0 % 9 U -fe n - ;i/ & ^ tf IC £ V \ T ffl £ L JH, 41 Onm#£ JC 3&gt H 

*9*#-JC4#^fc;*'<# h^SftS (08) „ 
[0019] 

a-/\U y?*"^^: 50mM Tr is-HCl pH8.0, 0.1M KCl, ImM DTE, ImM EDTA 

©tt^'J»;nS:lt5 (09) . 

Hftgc^tt : 50«N D > Ift # U A pH7.5, 0.1M KCl, ImM DTE, ImM EDTA&t>*20 

5, (PH7.5) -e24°C~80°CT' (#iC75°C^T?) 3c^T*fe* (010) . 

[0 0 2 0] 
(2) RecJ 

RecJte, — #&DNAlC#^Wfcx:*y * ? U7--tf?§tt, At^-r^^ 5/ U tfi? 
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(DW&&^ffitlZ>Wm&&m-?$>Z> (012) . RecQ&tfSSB (^fftt;- 

[0 0 2 1 ] 

-■tf<z>tfUBicj: »;£&£-y ^as^^a'dusr^wT-rs (mi2£) „ 

5.X-?V^W&*:-tZ>m&(Dmmte. MutS, MutH, MutLX&UvrD<Z)f£fl3lC <fc U 
^i:^-^^DNA^^^5'^3' *l^/s^«f S (012*3fe) „ 
[0 0 2 2] 

#£5'^3*#|pF\#j$t-£ (012*) 0 

(014) . 

[0 0 2 3] 

f£M : RecJti-^^DNA^S' -3' #[RllC©##fl?-*.5x3f y * * U7-i?i£ft 
£^-f £ (012) . 

79V)17$ F¥)im%$kMlZ.£ »J«ISS*lS^*ttJMj50kDa7?&S (013) 

o 

[0 0 2 4] 

SS#Mtt : -#&DNAlC*fLT4#M'f4&;£U Km = 6.2 MT'&S (017-23 
) . 

a-/\U y : 50mM K-Pi, lOOmM KCU O.lmM DTE, lmM EDTA(p 

K7 .2) k-gtimmtplZlStt ZCVZ^t h;i/A¥«HC«fcSfc, ,fa5O%0> a /\ V y * * 
S^-TS (015) . 

: 1.6 M RecJ % 50mM K-Pi, lOOmM KC1, O.lmM DTE&tfO. 1«M EDTA p 
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&iH9£Lfc*SJ&, 60°Ci;T- (016) 0 
[0 0 2 5] 
(3) RecF 

RecF#>/\°?|Cte, itl*T*©ae^W«¥*flCj:oT, DNAflfifftAteta, BUS 

$ ?)tcDNA«S3lcM3l*«liS:^fcf r tA^^ti-rvxS. 
f^ffl : RecO&t>*RecR# > /\° ? K £ L T , mmB&V V>WL%ZW < (024) 

. -tt£t>*>, DNAlCf6W#A»J (A) , mm®&-e&m&&fc<z>fi.i&ifi&±'?2>t.( 

B) , RecF, RecO&&RecK#yrt9&<D&&{£tfmMZl£'&-*&(.C) . -£<Z>&8rfc 
fc£Si#lii!*&£*l(D) , RecA^^(P(M^C0*f^$:^3U(E) , ^x^/^CDii^ 

i:DNA^*^t)ns(F). fit, mmmmntt&izj: u-e^^^u^-r (Hoiid 

ay)«5t (^^DNA^^^^n^^fC^lHl^M^SVNfC^LTVN^^lit) & 
RuvA, RuvB&tfRuvC#j$MbT^£^T£-fr6 (G) . 
[0 0 2 6] 

: yiftBB^J*^ftWL/fcSI&W^aii37.8kDa-r&y, 
(Superdex 200HR, 50mM Tris-HCl, 2.0M KCl(pH7.5)) iC J; *J Ji^t; 
*li22kDa-efe»J (026) , SDS-PAGEIC J: »J ?>tlS^*li37kDaT?&S ( 

025) Q 

T ^ 7 ^SH^'J : BE#J## 8 iC^^tl-5 0 ffi<Z>«£&* 3fec^RecFC0T ^ 7 BftBB^J 

^Mtsi:, fip^iciS^rf^n^-fc^fscifctfibfrS (027) 0 

[0 0 2 7] 

*®#M'f4 : Km>fBti, 37°CT-31/zM, 25°C T32 n MT'fe -5 » 

a-/\U v V T.'SM^ : 50mM Tris-HCl, lOOmM KCl (pH7.2) 5: EplC 33 

ffc^ffi :CD*^? h;i/£8?#r Lfcjg^ pH7.5T^50°C £ V£feV&& a 
ATPaseJg-ffi : RecF#|fiT**ATPasetSffi L (029), -*«DNAt? lifg-ffi A^if 
#DU H^^DNAT'li^tt^M^t"^ (030) „ 
: 9.1 
[0 0 2 8] 
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(4) TRCF 

UvrA, UvrB, UvrCiC «fc o T*B£) *l£ 2 # Utf^" Kl&£{i%&> S^JAV^fflT* 
DNA^W£ISigs • -5i£#'r£58Mj*"T?S>&. i<0 O *>UvrA£UvrBteUvrAB 

«^#&J&J«U DNAfcW&^JSWlCffl&R-tS. UvrB0>5i#«3g##r COgsJH, Uvr 
AhffiS^fflt-££#;ie>tlT^3«c#j3 >>- hfrbfcSloCO K*>f > (UvrB 
-i8) I^Ltl^It^oTV^ (032) (Nakagawa et al., J. Bioche 
m. 126, 986-990, 1999) 0 TRCF (transcription - repair coupling factor) ft 
, UvrAiifBStfUBU mW&#tf<E^«[©DNA^«S:{lE5ii-SH^ , r&S- TRCF 
ICft, UvrB-/S©T^ ySftBB^Jilfflra«;ffi« (TRCF-j8) ###U ^©Mc^Uv 

[0 0 2 9] 

fNS : UvrA£ffiSf£MU «^&"£tf*E^&0>DNAte«£ffiiit't<S (031) „ 
JK#E£4&JC9 5l* Kl^^ttfilliliJ^T^iiyefe* (031) 0 UvrAilUvrB 

fcroa^tttfflSW&fi&iglKUag^"* S. «:£&0)fcWtt:TRCF&tfUvrAlC 

4xSo iCDffe, UvrD(/\U #--£11), DNA/KU * ^ - -fc?I&t>'DNA >J #--tf(Z)f^ 

[0 0 3 0] 

: T 5. yg?BB^J*^tmLfeSlft«r^*li37.8kDaT?&y, £ AcUvrA 
£ ©Jg^as&T? tb Z> t. <b HZ> TRCF- jS M«©^*t±14. 4kDaTS> 5 . SDS-tf 
U;i/T ^ K^;b«^^l&(C J; Um^$tl6TRCF-/3fI^c©^^-Mftl4.4kDa 
T*&£ (033, TA*;i,) „ 
[0 0 3 1 ] 

r X J WMn : SE»^6 tC^$4x^ 0 UvrBtTRCFfcGOfflHflg^ (UvrB-0 , T 

RCF-0) cor ^ ysftBe^lii, i5a?ic«#3*iTv*s (034) „ 

CD*/*? h;b : 50mM Tris-HCl, lOOmM KC1 (pH7.9) tfUCfc V*TM^ L fcTRCF- /3 
CDCD*^ h;Hi, [s!C^#-ei!f^L^UvrB-/3 COCDX^i' h ;i/ il LTV^ 
(035) fl 

[0 0 3 2] 
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g&5c/£'[4 : 50mM Tris-HCL lOOmM KCl (pH7. 9) iZ & V \TTRCF- 0 ©CD*'** h 
)l*WfeLf=.$£%:, 20°C~75°CT^^-e$>S (1336) 0 

PH^^'(4 : lOOmM KCl £ *P tC £ V* TCDX ^ ? h;i/£$J5£L£^ 

25TCT*pH4~9aXeHT*^-r'feS (037) „ 
BIAcoretc J: SUvrAfc <04BSf£JS##r<Z>*^ % TRCFteUvrA £ jje-^-T 5 d h *^ 
3*1, CI0>>|ig#0>J8¥«jfc&«, ATP#^TT-(i0.5^M, ATP^#^ETT*ttl.3^MT? 
3b £ (038, 39) „ 
[0 0 3 3] 

2. atfe^o^n- — >^ 

^nm(Di&^\t. mmm&'&mmzn- Ktsto-e^y, ar^^n- 

->^&lc£ ^^©Jt^o^ n-->^Jcov^TA 

»ilt^5t-7^ • -tf--^?/ ^(Thermus the 
r moph i 1 us) (7) >f J A DNA^^ "T S ^ £ # T* £ 6 0 
[0 0 3 4 ] 
(1) 4V A DNA 0)1898 

y^DNA&^s. ±m<7)^mzj: vmbtifctfj 2*mk*m%tj!fflv&mm (mm 

EcoRI, BamHI, Sau3AI^) T'^JWr^S. DNAftftJr & $ it S tC ft, M/U£T4DNA 
[0 0 3 5] 

Slit (Mx.liEcoRK BamHI^) , ^tt^gtf&JIlc&ffl L fcfflRSBMgc&^WrSIS 
^Cffl»lttfc&5£;fc#££C£ffl|8gsm (M/U£Sau3AHC*f L TBamHI) T**BWt 

±iaDNAWr^ttPCR^lCJ: *Jitt>gUT33< rtfcTf^-S. * - 
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7 % - £ LTte, Mx.(iEMBL3, M13, A gtll^^^if kfu ^^X^K 
^**-£:LTte, M/ttfpET^ (pET-3a^) , P BR^ (pBR322^0 , pUC&(pUCl 
830, pBluescript II (STRATAGENE*±$g) tf 4x S „ S£tC, 

-frSlCte, &fcKZ>DNAU (M;U£T4DNAU fit, DNA 

Br^rf** &r^-y y#-zittz.®m&-zit. z.ftzmz.fflLZ.mizm 

tSIfc^lftS. 7 7-^'DNA£AJi§^C^A-f y N£fflV^c-f> 

tf hD • A»y^r-i?>^ (Gigapack II ; STRATAGENE*±§g) 5 JI £ # 

[0 0 3 6] 

*'J-SDSS^(Cj:oT^^X^ K £ HURTS ^£&C <fc »j , ^^ODitfc^- *&ti 
>f J ADNAWT^T3^#e>tlS. 

^?>nfcDNA©i6SBB^ja)^^&liif#lcRg^3tiS=b©-ett^^ 0 0S*.tf. p 
erkin Elaerfrgg©^ #*-f T^^f S/ * - ^ % - % - £^1" 5 PRISMS/ - * x y 
i/y?*cy h^&&oT/Rj&&fTV\ Applied Biosystem $±m(D* - h */ - 9 X. 
yv- (M*tf^7^n/ABI377)^r&SK^J£&5£"*5o 
[0 0 3 7] 

#58i8lCj3^T, ^S^itte^ LTMutY, RecJ. RecF&tf TRCF## b tl tc 
. 1 lCMutYiHK^-a>i6ggE?rj&, g2«-^ 2 ICMutYiftfc^lC J: »J =7- K 

^4 iZRecm^lZ «fc »J3-K3*l57^ ySfSH^J^M^-T^o gB«^ 5 (CRe 
cFite^-CO^SSS^iJ?:, BE 6 lCRecF58£^lC J: U 3-K3*l§7S / IfclE 

^ISrM^-tSo fit, K?'J#^ 7 fCTRCFit£^tf)t&«@H?rj£, 8 JCTR 

*-g-t;^>/^K^DNA^as||?S'ffi!&^t-S|5Sy, -fcfc, 4°C~100°C, 
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flHCfc^TBHRM, #*L<lJ13gL<l±»M<&7S,>§ftlC:K$c, SSI, tf#D^ 
[0 0 3 8] 

M/Ui> ffi#l#-^2, 4, 6X&8tC^$ti£7 5 >>BftBe#I<Z> 1 ~10{g> 

*l£7^ yiftffi^JlC 1 ~10f@, £f£L<Jil~5f®<7>7^ /SWtfflnLTfc.fc < 
, BB#J##2, 4, 6Xtt8 &C^2*i5 7^ 7 BfcBB#!0> 1 ~10M, *? 

* L < & 1 ~ 5{@tf>T^ ;iA«fl!l07 5 /IftlcS&l/Tfc.fc^o ^c75<fcofC, g£ 
Mfr 6 3 £ IZ £ o T$HC#f L T «fc »; * y rtt W - # RTfg 

[0 0 3 9] 

fc<£fc80%, £ blZ&t. L < l±4?fc < t.%90%CO^^n V- *M U froDNA 

mm. it^mntiz mm. pcRx^-^aMgw^ns. 

[0 0 4 0] 

I"££'f4j 4°C~100°Ctf)$gHT*, £F * L < &80°C£T% ££ic# 

i fc^T^SDNAt^^OJte^fC^StlSo XhU>i>'x> K 
± h U ^i»?g*AU5~300»M, L < tel5~75«MT'& »J , ffig#50~60iC, 

£ L < li55~6OTCT*0>&#&V*?o 
[0 0 4 1 ] 
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H£(7)j1£^<«#IMT:- & o T DNA{£^g£i|}£tt & ;£ f S * > ^ K & 18^ L ?# -5 
[0 0 4 2] 

ite^-(C^M$:#A-r^tCti, Kunkel-^ Gapped duplex^ CD&ftHD 

8S$&&&ftJMLfeggM3*AJB*y h (M/U£Mutan-K(TAKARA*±5g) ^Mutan-G (TA 
KARAttS^) Jfcif&JS^T, &<5Wi> TAKARAf±(7)LA PCR in vitro Mutagenesis 

[0 0 4 3] 

3. *-&tmsiE&#<BflMK 

(i) iiM^^^-fflf^ 

y-i? DNA*f#tiStf £4x5. 

[0 0 4 4] 

^7^^ K DNAi: L T (£> ^lifi*©^7A< K (#l/U£pBR322, pBR325, 
PUC118, pUC119. PUC18, pUC19, pBluescr ipt^Q , tt:£Kfi3fc0>:7^ * ^ K ( 
#I/UfpUB110, pTP5^), ^©fijRCOy^^^ K (M/U£YEp^^X i; h\ YCp 
1^7^ ^ K^)&£#^f Sbti. 7 T-Vmk£LX\tX7 T-V (Charon4A, 
Charon21A, EMBL3, EMBL4, X gtlO, AgtlU A ZAP^) ^^(f^tl-2> 0 ££>fC, 
1/ h □ V 4 )IZXIZV V is — T V 4 )\s7.t£E(DWlfy!)V 4 Jl* 
& E COB* ? -f 71/ * ^ * * - £ ffi V n 5 * £ 7? £ § „ 
[0 0 4 5 ] 

^**-K#$8E<0:*te^-&#A"r<5lCW:, £ i*, »883*lfeDNA&i8?!§fcfM 
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>r mc#al-c<* 4r — tcatj^-r ns. 

[0 0 4 6 ] 

(2) Bn&mftvim 

[0 0 4 7 ] 

mWiZ.yatLXl.t, (Escherichia coli) 4gf 0) x »y £/ X >J t7i> Af- 

• X (Bacillus subt i 1 is) ^(75 2/ a.- K^^X • 

^(Pseudomonas put ida)#C0 */ =l - K^E^XMiCMt'S^ffS^ £ S 3 £ 

I^^tlt LTli, ify # n ^ -feX • -fe Utl'i>x(Saccharomyces cerevisiae) 
, V W y □ ^ -fe 7. • (Schizosaccharomyces pombe) , fcfdf 7 • A;*, h 

U *(Pichea pastris)^<7)»S&M^"f-S ^ £ 6 0 
[0 0 4 8] 



ffilE4#2 001-30661 19 



432001-047762 



[0 0 4 9 ] 

as&®, mm^(Dmmzm£t?z>m&iz. *nw<Dm&x.'<9 * -w&mm 

[0 0 5 0] 

^MS^^r-i/'lca^f -5^n^-^-^MVMin-5o tacy 

[0 0 5 1 ] 

^W^fC^n^E-*-, MFa l^n^E- * PH05^n^E-#-, PGK^D^E- 
GAP^n^E-^-, ADH^n^E-*-, AOX l^n^-^-^^ffll^ii:^ 
T*£3o ^S^\(DJffl^X.^^^-0^A^^l±, S3WCDNA£# At" 

[0 0 5 2] 

SfrMJiS 3 ^te, ^n^E-^-i: LTSRa ^n^E-^-, SV407 

[0 0 5 3] 
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[0 0 5 4 ] 

T^^-^^f : S/n >f ^^X^-(Arabidopsis tha liana) 
•^-^.^ : (Nicotiana tabacum) 

4 %ft ' V V CI 3 1/ (Zea mays) , ^ * (Oryza sativa) 
*7".*f4 : # >f X (Glycine max) 
[0 0 5 5] 

yyn-;i/ (peg) SfSciotii^lciAtS^h^T^S. 
[0 0 5 6] 

-2/3>&, y -+f >/W #*-f If- 2/ 3 J: *J*f o M 

^K*E&#fre>DNA£iaggU DNA^MW^^V-i&fBftLTPCR&fT^ 

tT9 U -«JiCe*Sfr$f£f?V\ JMfcX^s;?^ SYBR Green 
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[0 0 5 7] 

*mncD$>;wmz. Mnmw&mftzmmL, fffl^w^^tsr 
tiz&vmzzntmgz* n&mooi tit. t%m±mco&fi\ mmmm^L< 
itmm m ft x itmmm l < \t ®ft © mm v> v n -rti & =t « ^ -r s © -e & s „ 

#38^<z>^jB«&ft fg±(&#*ic;gv^ftS3®^<z>:£&ic 

[0 0 5 8] 

T%J:v^ ^m-MtLXlt. >f}\,n-x. y=y^V-7.. ?y^fy 

mmry^-vi*. mwtTy^-vi*. v ymTy^-v^&mmmm 

U#-> X&^<z>ftltf)i^iifb^»'<W ?>tiSo <; >$^fg- 

th'j^A, gfEiftffi. 

as, nmmmxir&uMwmmte£<D&n.w0kftT. 37°c-?2~i 

[0 0 5 9] 



1 7 
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#2 0 0 1 -0 4 7 7 6 2 



^-z-zm-tzftm** z-m&fr&ztitimiiZigmtziizizit iptg^ 

u ^ - $ - & m v ^ v $ - T*MMmm l z mm-t s t £ tc it I AA 
^ £ ^ % m m -r s ^ t # -e £ £ = 

[0 0 6 0] 

m 3 ftT ^SRPMI1640#iffi, DMEMigifeXte^n ^©^tC^fl&i^Jfiltf L 

fcmmmtfmif 6nz> a i^, 5%co 2 #£t* 37°ct* i~3oh^^o 

[0 0 6 1 ] 

-mw&£it¥wii&. Mx.\zmmTy=e-vi±VLm. ^07^57^- 

, -f 07 h ^57 Y 77>f-f^^nvh^77'f-f 

[0 0 6 2] 

aus^ ft m ic 2g#^n £ & $ i± £ z aw i: & & „ 

[0 0 6 3] 
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*&ttt)WftL &&&&&&& zti&o 

[0 0 6 4] 

6. DNA©x9-B2^J©^«XttX9-^©fi&lh 

PCR (polymerase chain react ion) & if (C £ ^TJ&mcDNA^JEfc Srff "5 flt^#& 
* UK5< ^VNDNA^U ;* ^-i? (#!/U£Taq DNAzK U ^ ^ — if ^£) £M^£i:, M 
ffiMDNA & Jgfg $ it i: £ 0>if|gDNA»Ttf \Z. £g<Z>S&£M £ £ S £ r i: # & 3 „ 

TDNAX^-j £VH^ PCRIC «fc *J £ E fcDNAX^ - £ rpCRx^- 
J b^. #Mtf)#>A?fCte, ^CDd;e)^DNAx^-$:fi^^s^tg?:^^ 
5. 

[0 0 6 5] 

DNA-^-^M^ (PCR, Wi&aDNAtfCU * ^-if &Ci:£MM£#;b^ 
Jfc * if ) (D Mf&tiL * #58 9! © * > rt* ft £ jg£ L T $ it £ z. i: T* , 
8EK:x9-#££fcK?Q0>te&&fTV\ «rfelcx^-#£C&v\«I:^ x 

9 - <d m± * mz> r ii ^ § B 

[0 0 6 6] 

mfeMlc-^coS^W^SH^RS^^ ti-5 & CD T? i£ & i ^ „ 

CHJ6M1] Thermus thermophilic HB8fi3feMutYg Q ^CDDIS^ 
Thermus thermophilus HB8 (ATCC 27634) £Thermus^#ig:f£ (0.4% hU^h 
XDIFCO laboratories) , 0.2% iix^px(t >Ji>^;i/iS), 0.1% NaCl, p 
H7.5)5mUCffiSL, 70°C, 15R£[SI*g* L 5,000rpm, 10#£>j&i>lC «fc U Sft 

£HJJ|XL£ 0 *#<b*l£gft£lOmM h 'J X&g? (pH8.0) , 10mM EDTA 500 n 1 IZM 
«U 10mg(DW& U V^-A (£ffc^X^*5££tt) £;!OT/tT42 , 'C T*20#IS>f > 
=3pn./<- h L^g Lfc. 100°C, 10#r*I<Z>f!&#LS&fTofcRnaseA (Sigmaft) 
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&S»mK#0.1>g/BlfcfcS«fc e>{C^xT37°C, 30#fSjKjS3itfcffc, 100m 1 CD 
10%SDS$S?£?:flD*.T37iC, 20#|RK >^n.K- h Lfe. lmgCO^n^r-ifK?: 
AH*., 50rT30#R9M£-bL £ >^C65°C-£15#fig-f >3fn.K- h L7c D 7x7 

-;bttm. 7i;-;Mnn7^MlEii > ? n n 7 * ;i/Afl&tfj£itg!-f 
7ciL zK/IfCl.5mlc7)100%#x# y -;b£MJiU #fffi2*i£DNA$:, 

hT^^Sio^c 70%x#y-;K ioo%x# j -;wc J: 

UDNA£U>*U f^^^itfc^, -I»ttT200 lc7)10mM h U (pH8.0) 
, lOmM EDTA (TE) IC L „ 

[0 0 6 7] 

TSac£5'$!|:/^ V-^^'W^^-T- £/?!V\ Thermus thermophilus HB8 
5' •dl^ T- : 5' -ATATCATATggAAgCCTggCggAAAgCCCTCCTCgCCT-3' (BB^J#-^ 

9) 

3' ^V- : 5' -ATATAgATCTTTATTATgCgTCCgggAgggggACTACgCCC-3' (gg^lj 

#^10) 

[0 0 6 8] 

MJSM-&*&10#rajfc$Pffe, 2.53.' y hcDTaqDNA^U ;* ^-if &^j&&U Pro 
gram Temp Control SystemPC-700 (T^^y^ft) £ R} ^TPCR Srf? V\ MutY£ 

°C-l£\ 55°C-3£\ 7210-1^0-9- >f^;i/&30HI«|UjgL/, SffelC72TC-5#T#:S 
fe^lCfflfcl/fc. ZLOPCRm^t^? # -PT7 Blue(Novagen)S:TA^n- — >^ 

&<DWM-z t ?4 tf-t/n yjxj&iz£ vmmLs nbtifcrnm*.'*? * -pT7Biue- 

MutY£r, lOOmM NaCl, 10mM MgClg, ImM i?f t h b - )l (DTT) , 50mM Tris 
-HClAy 7T-(pH7.5)40/a 1 tfJlCTlWRBfiMiNdel 2^-7 h, BgUI lrLXyh 

fi3ftT;i/^7 U 7*^77*-^ JCfcS^SgU >B8«<Z)|»5SS:ff ofc^f #-pET- 
*l fcffi&a. ^ * * - pET-3a-MutY & ^ T *J3§ SBL21 (DE3) pLysE £r^f[|s#| L 7c 

o 
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[0 0 6 9 ] 

PRISM i/-^I>i/>^<yb (Perkin Elmers) £flJ^T£/££fT^ 
, AB 1 377 (Applied Biosystemsft) £M ^T#?#r1~ £ 3 £ IC <fc ^ MutY £ n - K~T 6 

[0 0 7 0] 

±gEJ££t*E&#£LBaBpigtf6 ( 1 h h U 7h>, 0.5% -f - * h x * * h 

l%NaCl, 50/ig/mlT>t:^> U >) 2«UCffiSL, 37°C T* 16B#f§f§# L 
fc. #e>4xfc^Ht?SS:LBaMp^«ilUcaDA, 37°C T* 3 ~ 4 l$|SUg* U *f8t*t$il 

micML^^35T-5o^g/mi-r y^n ^ji-i-T-x-p-v-ij^i? h k (iptg) 

£gL 20«Mh'J*i&lfc, 0.2M NaCl, 5«M>f ^ ImM 2-^;i/A7"M^ 

pH8.o, 20«Uc!B8iu SWM&aic J: y Lfc. ^gd$cM 

& 10,000 gr^O^^U ±i?:§^ 
[0 0 7 1 ] 

iMt*t*{Lfc 0 MonoS^AlCj: y, MutY* > A° * jR^^tt 3 ftfc ^ L 

^f>tifeMutYg&wa)|ifiSiiSDS3KU7^y;i/7^ K^;i/«^c»ift (12.5% 

ICtyfltigLfe (El 3) „ @&3fCfc^T» # U - > tt#T<Z)ii U T? & -5 . 
[0 0 7 2] 

ls—y\ : ^Kfflftt 

L/->2 : 7**"7*1z;i/n -^*7^i^ 
U-> 3 : A>f KD*S/7A*#>f hX^&mft 

U— > 5 : MonoS^j ^ 
[0 0 7 3] 
(^2) MutYCDilft^tfjttK 
(1) M*^? 
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50mM U>^#U^A pH7.5, 0.8M KCl, lmM DTT, lmM EDTA&tnO% >f U iz O 
- )\y £ <S timWL * (C £ V* T Wfe b tc o 

[0 0 7 4 ] 

(2) CDX^ f>;i/ 

CDX^? h;i/ : 50mM Tris-HCl pH8.0, 0.1M KCl, lmM DTE. lmM EDTA&t>*20% 

a-/\U y ? *^^M41%T'& o £ (09) . 
[0 0 7 5] 

(3) i&5££tt 

50mM U>Sft*U9A PH7.5, 0.1M KCl, lmM DTE, lmM EDTA,&£>*20% ^ U M n 
-;b?:^ti^|g*iCfeVATM^^?:^[:^-&TCD^^^ h;i/£M£b£ 0 
■e©JS^ (PH7.5) T24°C~80°CT' (4#tC75°C £ TO £>£T&o£: 

(010) „ 

[0 0 7 6] 

^^vy^eu^^mtt, #t<b#£Mc .j: utrofc (0 6) 

(06, ll) 0 MutYgfiKlOOnM&-£friRjfi;?R (20«M h U *&®E, lOOmM KCl, 1 
OmM EDTA, 10% ^* U D - ;b, pH7.5, ) fC^JCDNA 20nM£#[J;t, 25°CX&50 
°C(CT30^S^$-&fc o iRjC£:?R(7)-3PlC«^g[S0.2N©Na0HS:an^.fc o NaOH£2in 
Afefc©, ^IJ^&V^cD-eti-ftlS:, 7M^^-g-^^ffi^'J 7* u ;i/7* K^;i/ 
H^&ifr (I5%>f;b) eicSmTffe©y;wco^Ttf- 
-T-&fTV^ JEJ&jg&£##rLfc (07) „ 07&C£<,MT, & l" - y £ mM0kft 
£<DMm$3k 1 *0>*£SL A : GO (**rV *fT~y) , A : G, G: 

G(D $ -X V v ^ £ m -t %> SHDNAIC o V \ T li<£#^<Z)j5/&jg&#fllI8 3 ft = 
[0 0 7 7] 
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[0 0 7 9 ] 

C^J6M4] Thermus thermophilus HBSfi^RecJitfe^-S^COlMS^ 

|Bl#iCLT> Thermus thermophilus HB8>F y LT PCR&ffo 

[0 0 8 0] 

5' flfl^-f : 5' -ATCATATgAgAgACCgggTCCgCTggCgggT-3' (BB#I#-i§-ll) 
3' tl^^-TV-^LTzS' -ATAgATCTTTACAggTCCACCgCCTggACCTC-3' (BB#I## 
12) 

[0 0 8 1 ] 

fStlMifiNdel, Ba«HHC«fcS##fc<fctf U 7ffi#7;b# U7*^77^ 

9b-Recj£M V^T *JMBL21 (DE3) 5:fSfii L fc„ 

[0 0 8 2] 

±gEJ£ftiE&ft £LBampigi£;2m He iil, 37°C T*16t$fg|ig* L fco #e>*lfc*£ 
#IS$:LBamp^lL{C^x, 37°C T* 3 ~ 4 U *nBt*t$it8!tC3i L £ ^ 

5 T'50 a g/» w y ^ n fc-^-i-f t- ^ -D-^/ 7 ^ hi> K (IPTG) fcfltlx., £ 

77- (20»Mh y **&Bfc, 0.2M NaCl, 5m»H ^ 1"M 2-* JV il 7" h ^ # 

PH8.0) 20« HCjBiBU IfiffiSC «fc l J Bft £f» L Ac ^ 
&10,000 gT?30#l8!ig/C>U tfcjg Srf^^io 
[0 0 8 3 ] 



2 4 
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^#RecjgBjC£df L/--r-^ -fe 7 r a -*lc t& 

h L£„ jg>^(C J: 'J 1? 7 7 D — ^.ffi^^rtaiiXL, W»;77-W 
ICgfefrLfc. Mii?lS£4M, 3M, 2M, IMi: ©PBWlCT if 7 r 

-tC «fc 'Jffi^U y#RecJge«©U >^&fTofc. 

(20«MhU^^K, 0.5M NaCl, 500mM^f ^ # 'J- Jl. ImM 2-*Jl 
^j^hx^;-^ P H8.0) JC J: »J tlXf-y>^ ^tfRecJgBfT&igffiLfc. H 
£f#RecJ OMSlil2.5%SDS^U 7^ U;bT^ K4*;i/«^C8c«rlC £ »; 

fltfgLfc (013) . igi3icfcnT, #u->«j^T©iiu-efe^ 0 

[0 0 8 4] 

1 : ±mmmm^ 

ls-> 3 : fflfiS&ft¥4& KU>yb) 

l/->4 : Ni-NTA;fr :7 AlC J; £ ^D7h^77>f — 

6 : MonoQ#^ AlC J: 5|g>f D7h^77-f 
[0 0 8 5] 

fcepSP^WU t^^y>*^frfRecJgBjgt[(His) 10 -RecJ] SrSUfcf-S. 
»53Lfcfc:*^>*^f\fRecJgBH£:, lOOn - >y h ©if-^ U 2/ > (Sigma 
) fcfflW 25rT6B£fSf0>fig£#«¥&fToT, #^*45kda> T K* >f > 

[0 0 8 6] 

C^ifeM 5 ] Thermus thermophi lus HB8fi3&RecJge|f(7)iIft:^#/'f£K 

(1) cdx^? h;i/ 

50mM U >Bfc# V ?A, lOOmM KCU O.lmM DTE&t>*0.1mM EDTA(pH7.2) £^t;?§ 
015«fcU» $j50%<Z)a /\>J »;n?:^lT^fe. 
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[0 0 8 7] 

(2) 

^66094 T*^e>tifcnr >f >1.6#M£MV\ lOOmM KCl, O.lmM V^HrT. 

O.lmM EDTA, 50iM'J 'J ^A;t>y 77- (pH7.5) tfUCT, 80 

Recjs fiK© n r K^>r>«, i5°c~6o°cT'^^-efe^r h^t>^o^c ( 

016) . 

[0 0 8 8] 

Thermus thermophilic HB8fi3fcRecJJgBg<Z)Xdp y 5* ? U7 

j: y ^ ^fiP^S:|^V%fctia)0.1«MS:-^tfSlS?R (20mM Tris-HCK 10mM MgCl 2 
, lOOmM KCU ImM DTT. pH7.5) (C5' £#C*f'f£ U >g?gT'^I$ L £49«er0> 

-;£itDNA (TIB) £ L TjJO*.. 25°C, 37°C 3ai50°C T'M/S $ (017) 

□ 

[0 0 8 9] 

— #^DNA : 5' -ACTACTTggTACACTgACgCgAgCACgCAggAgCTCATTCCAgTgCGCA-3' ( 
IB7ll##13) 

5t* K*<B^;!to#i*I8<**U RecJgBK#5' -»3' ^f6j(Z)x^ V 5* # U7 

- if £ W t" £ £ £ *i £ (EI18) 0 

EH8tiRecJCD5' -»3' x^y 5* * U 7 - 019lix^r y 5* ? U7- 
Vt£&<Z>RecMm&&ft<Dl£%:t:7jk1r B RecJ^x^y ^ * 1/7- li, RecJ 
iR|glC«#LT_h#?-L£:. (50°C) £lC_t#Lfc. 

[0 0 9 0] 
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/ 2 * U:*f RC<fcoTgf$£tl£DNA£SS<DDNAC«#fC#f LTRecJ(7)x^r V 
U7-l??£ttttlS^if^;b£«:^ofc. $£ oT , if y ^ # U;tf KS 

[0 0 9 1 ] 

ftlC, 32^M If 7?^l/tf K ( £ DNA) , 0.4^M RecJ, 20mM Tris-HCU 1 
OmM MgCl 2 , lOOmM KCU pW7 .5tr-£ti&lfc1l&J&%L £37°C T'-Y > 3f =l h U £fr 

|gJfl£l2I21lC;^-t (Sbfc;*^* h;K7)HI) . Recjtf)!^ y 2 ^ U7 -if ?£'I4{C 
J:oTxf;5! * l/;*f F&Mkfr bjtm-t&Zt: IZ&^T* &y&&jg#Jf j&B L 

[0 0 9 2] 

32#M If; 51 # U>ff F ( £ DNA) . 0.40 M RecJ, 20mM Tris-HCU 1 
OmM MgCl 2 , lOOmM KCU pH7 .5 &-£fr£JSiffi/£?R &37°C 7? >f > 3r a. h U £ft 
^S305nm, £m&£410n«£ £ »j g^&^&tfSm^^fTO^t: L 

[0 0 9 3 ] 

3?>JC, 0.1/iM Recj, 20mM Tris-HCl, 10mM MgClg, lOOmM KCU pH7.5 5r#t; 

Si^M^cM5:37°c-e^ y*=LK- v u Mf^&^sosnm, ^yeM^4ionm{c £ 

Jt&MlWVJii' l/7-if^f£<Z>DNA«£ft#&£ffl)£Lfc. 

kcat=0.034/?J>, Km=6.2 0 MT?& o fc D 
[0 0 9 4 ] 

CHJSM 7 ] Thermus thermophilus HB8fi5feRecFiifc^-jl^c£>i?§^ 
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IrJ^UcLT, Thermus thermophilus HB84* J ADNA tiffiM £ L X PCR o tc 0 
[0 0 9 5] 

5' W^^fe- : 5'-ATATCATATgCgTCTTCTCCTCTTCCggCAACggAACT-3' (SJ#f# 
-^14) 

3' $!l ^ -f V — : 5' -ATATAgATCTTTATTAggCgCCAgggCACAggACCACCCCT-3' (gg#J 
#^15) 

[0 0 9 6] 

-iflCi^^'J >^C2|&££^o£^ #-pET-15b£:, ±$tf)#l3iS:?T o 
fcPCRjg$*$:^>f 4*-S/3 ^S/SJCJ: Uiit, # # -pET-15b 
-RecF£;§^T*S§SBL21(DE3)pLysE£^iK$tLfc 0 

eH^J#-^5tc^$ti^^SiH^J^#^tifc 0 Static J: »J n- F3 

[0 0 9 7] 

±mMW&&foZLBanpt%M2mllzmmL, 37°C 7? 16^^^* L fc„ 
*7&£LBampigi£lUC#(J;i, 37'C T* 3 ~ 4 BfrHSffg* U MilillCllfei:! 

5-e50/ig/mi-r yynt°;i/-i-^^--j3-D-^*^^ K (iptg) £#tix., £ ^fc 

77- (20«M h U;*j&Bfc, 0.2M NaCU 5mM-f ^ # "J-Jl, UM 2-^^7°hx3! 

PH8.0) 20«Uc|»$SU J: V Mfo*:®lWLfc, Z.(DmWm. 

£ 10,000 g-T?30#|Slig4>U ±?f£f#fc. 
[0 0 9 8] 

*#e>*lfc± 'ill RecFg 3 IT £ 3f L/--r>r >^7?n-^ 

777-i:J:5A7Affl^?:|!ofe 0 *0>8L gffi/t777- (20mMh'J*j& 
m> 0.2M NaCl, 500mM-T ^ 1»M 2-* ;i/ * ^ h X * J - ;K pH8.0) iC 
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Stil2.5%SDS^U U;i/7 ^ K^;b«^2*S&lC <fc »J BlIBLfc (025). 
[0 0 9 9] 

His: H7,3-i/y%£&$ ynvK 

HA: tl b^)7^^n7K77^ -1H# 

[0100] 
CHifeM8] RecFCOJIft^WttfC 
(1) CDX^? 

50mM Tris-HCl, lOOmM KC1 (pH7.5) &-£tf?8?Rt£, 1 .4 /t MCDRecFtC o V^ TCD^. 
[0101] 

(2) 

50mM Tris-HCl, lOOmM KCl(pH7.5) &-£tf aStffccf 1 * Mj^M £M $ itTCD^. 

fDUm. RecFJi, 50t*t^"e*53i:^^ofc. 
[0102] 

5#M RecF, 50mM Tris-HCU lOOmM KCU O.lmM EDTA, 5mM 2-* fl/ft? b 

$m310nm(Ci: •J^^^i' h;i/&##rUfc. e DNA#£TT*RecF(2 X ^ ^7 h ;WC 
^ffc^M^nfcr fcfr^ RecF &DNA 5 fctf) «¥JJl3£»tli5.3,it!f 

T?*ofc(|2I28) 0 

[0103] 
(4) ATPasevS'fi 

1//M RecF, 50mM Tris-HCl, pH7.5, 10mM ftgfcv A, lOOmM KCl, 2mM 
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jfcy^jjxxy -JIM'JV^ yWt. 0.3mM NADH, lmM DTE, 25U tl° Jl fcf > ®E ^ - if, 
25U ?LB8-rt Kn^-lfSr^t.^^^S:^ NL, ATPase^|££ 

M^L^o -£<JD*g^ RecF#$&T'*,ATPase?gtt£;£U MS £25°C #Mi37°C tC± 
If S £ iS«& #_h# L (029) „ 
[0104] 

1 At M RecF. 50mM Tris-HCl, pH7.5, 6/tM poly(dT) Xli6 n M poly(dA)- 
poly(dT), lOmM WB. "7 5/ A, lOOmM KC1, 2mM * 7. * X y - )V ¥ )l fcf >^ 
, 0.3mM NADH, lmM DTE, 25U fc^H^gfcdf -*--i£, 25U ILift Kn^t-if 
& -g-tf &25TC > n. /<- hb, ATPasefgft L fc. 

, — #&DNA (poly(dT)) V Itm&tfmM L . ^#ilDNA ( poly(dA) -poly 

(dT)) #^TT?l±?Stt^W^bfc (030) „ 
[0105] 

[HlfeM9] Thermus thermophilus HB8fi5fcTRCF (transcr ipt ion - repai 
r coupling factor) M.fc^Bi ! %}(DMW± 

Tsars' -?-rt$3 ' 1^7^ -?-&m^t-z.£Mftiznfcm 1 £ 

Thermus thermophilus ADNA&S&Mfc LTPCRfcfro fc„ 

[0106] 

5' M >f V - : 5' -ATATCATATggAAATCgCgCTAgAgAggATCTACggCC-3' (SH^JS^- 
16) 

3' -i V- : 5' -ATATAgATCTTTATTAGAGGTCGGCGAAGAGGTAGAGCACC-3' (@2?!J 

#^17) 

[0107] 

#M§£^tNdeI, BamHHC itfA^U T ft&T;b# 'J7^X77^ 

- if iC ^gg^Bfc^&fTofc^* #-pET-15b£i, ±iE©«iaiS:ff o 

fcPCR^iftlS: 9 4>f-V 3 I/jRj&lCfc Ug^U *#*>ftfcillB&*.'<* * - P ET-15b 
-TRCF £ M ^ T * j§§® BL2 1 (DE3) pLysE L . 

*i£7^ y MftBE7'J&BH#!##8 JC^f. 
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[0108] 

±IS7!m3E&ft£LBampigj£2mlfCffimU 37'C V 16^Kf^* L fc. f^ftfeig 
#«LBampigi&lUC#D;l, 37°C T* 3 ~ 4 U ^f^if^fi^JCM Lf=.tZ. 

5-e50Aig/ml-T V^D H°;b-l-^^-i3-D-**^^ h>> K (IPTG) £#0;L, 3£lC 

77- (20«Mh U^ffiH, 0.2M NaCl, 5«M->f ^ # V*- Jl % lmM 2-* ^ b ^ # 

P H8.o) 20mi[:!iit, SW^atcfcya^&^ufe. ^cz)ij£#-#t 

& 10,000 g-t?30#ISIjg<i>U _t?t&#fc. 
[0109] 

Bfe, 0.2M NaCl, 500«M>f 5 #V-;K lmM 2-^;W7'hl^;-^ pH8.0) IC 

Slil2.5%SDSd<U U;UT^ K^'^S^i&tCJ: UffitfSL£(EI33) 0 033&C 
fc^T, ±A * TWiUvrB- 0 ©raggjJgJH £^ U TA*;WiTRCF-/3 ©JfiHSJg* & 

[0110] 

CD : — v } T)\'1} ! 7 H7h V^V J - Wft 

T / * * ; i/0> # i/ - y it &> r <d it y t* * 5 . 

® : 

[0111] 
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immmioi trcf^^^m 

(1) CD^K>7 h)l 

50mM Tris-HCU lOOmM KCl (pH7. 9) £ ^ 25°C (C t~t -5 UvrB- /S ,5.£>*T 
RCFiCO^TCDX^^ h;b£$J 5tL£ Q £ 035fC^t\ UvrB- 0 ^tfTRCFli, 

[0 112] 

(2) ^££'f4KJfc 

50mM Tris-HCU lOOmM KCl (pH7. 9) Sr^tftS?K^, M)£Mf£$:IEfb$i±TUvrB- 
0&t>*TRCF-/3 CDCDXA;? h ^j^fft" § Z t }C «fc »j 3&£j£f£ SrW^fc. 

UvrB-0 &t>*TRCF-/3 il &fCpH7.9fC;£^T2(rC~75°C , r-£/£T- 
fcSIil^ofe (036) G 
[0 113] 

(3) pH££1$f*Sft 

lOOmM KCIS:^*, pHCDM^S^^S^W^^Cfc^T, UvrB- /S &t>*TRCF- 0 (DC 

■tmZM. TRCFte, 25°C&CfcV>TpH4 ^ P> 9 *^tf*5It^ofe ( 
037) „ 

[0 1 14] 

(4) *g^JBfl¥tfr 

1z>U--^y 7NTAfCNiCl2£-f yV^9 h LfcgL 0 K^^f>S:-f>^x.^ h 
L, MfbLfeo UvrA&tfUvrBte, ATP#££TT-c7)^fflS^M-r 6 £: #£tJ ?>tl 

TV^CDT% #/S F* >f > £UvrA£ ©fflSf^M *u ATP##T&tf##& T©M 
#T*M£L£ (038) Q 

»*i5£S(Kd)l±, ATP#£TT*l±0.5,itM, ATP##£T T* til . 3 MT* 

(039) „ 

[0 115] 



3 2 
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[0 116] 

SEQUENCE LISTING 

<110> RIKEN 

<120> GENE ENCODING DNA REPAIR ENZYME 

<130> RJH12-082T 

<140> 

<141> 

<160> 17 

<170> Patentln Ver. 2.0 

<210> 1 
<211> 975 
<212> DNA 

<213> Thermus thermophilus 

<220> 

<221> CDS 

<222> (1)..(975) 

<400> 1 

gtg gag gcc tgg egg aaa gec etc etc gee tgg tac egg gaa aac gec 48 
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Val Glu Ala Trp Arg Lys Ala Leu Leu Ala Trp Tyr Arg Glu Asn Ala 

15 10 15 

cgc ccc etc ccc tgg egg ggg gag aag gac cct tac cgc gtc ctg gtc 96 
Arg Pro Leu Pro Trp Arg Gly Glu Lys Asp Pro Tyr Arg Val Leu Val 

20 25 30 

* tec gag gtc ctt ctg cag cag acc egg gtg gag cag gee etc ccc tat 144 

Ser Glu Val Leu Leu Gin Gin Thr Arg Val Glu Gin Ala Leu Pro Tyr 

35 40 45 

tac cgc cgc ttt ctg gag cgc ttt ccc acc ctg aag gee ctg gec gcg 192 
Tyr Arg Arg Phe Leu Glu Arg Phe Pro Thr Leu Lys Ala Leu Ala Ala 

50 55 60 

get tec ctg gaa gag gtc ctt agg gtc tgg cag ggg gcg ggc tac tac 240 
Ala Ser Leu Glu Glu Val Leu Arg Val Trp Gin Gly Ala Gly Tyr Tyr 

65 70 75 80 

egg egg gcg gaa cac etc cac cgc ctg gec cga age gtg gag gag ctt 288 
Arg Arg Ala Glu His Leu His Arg Leu Ala Arg Ser Val Glu Glu Leu 

85 90 95 

ccc ccg age ttc gec gag ctt egg ggg ctt cct ggt etc ggg cct tac 336 
Pro Pro Ser Phe Ala Glu Leu Arg Gly Leu Pro Gly Leu Gly Pro Tyr 

100 105 110 



acc gcg gcg gcg gtg gec tec ate gec ttc ggg gag egg gtg gcg gcg 384 
Thr Ala Ala Ala Val Ala Ser He Ala Phe Gly Glu Arg Val Ala Ala 
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115 



120 



125 



gtg gac ggg aac gtc egg agg gtc etc tec cgc etc ttc gee egg gaa 432 
Val Asp Gly Asn Val Arg Arg Val Leu Ser Arg Leu Phe Ala Arg Glu 

130 135 140 

age ccc aag gag aag gag ctt ttc gec etc gec cag ggc etc etc ccc 480 
* Ser Pro Lys Glu Lys Glu Leu Phe Ala Leu Ala Gin Gly Leu Leu Pro 

145 150 155 160 

gag ggc gtg gac ccg ggg gtg tgg aac cag gee etc atg gag etc ggg 528 
Glu Gly Val Asp Pro Gly Val Trp Asn Gin Ala Leu Met Glu Leu Gly 

165 170 175 

gee acg gtc tgc ctg ccg aaa egg ccc cgt tgc ggg gee tgc ccc eta 576 
Ala Thr Val Cys Leu Pro Lys Arg Pro Arg Cys Gly Ala Cys Pro Leu 

180 185 190 

ggg gee ttc tgc egg ggg aag gag gec ccc ggg cgc tac ccc gcg ccc 624 
Gly Ala Phe Cys Arg Gly Lys Glu Ala Pro Gly Arg Tyr Pro Ala Pro 

195 200 205 

* 

agg aag cgc egg gcg aag gag gag cgc etc gtc gee etc gtc etc etc 672 
Arg Lys Arg Arg Ala Lys Glu Glu Arg Leu Val Ala Leu Val Leu Leu 

210 215 220 

ggg egg aag ggg gtg cac ctg gaa agg ctt gag ggg cgc ttc cag ggc 720 
Gly Arg Lys Gly Val His Leu Glu Arg Leu Glu Gly Arg Phe Gin Gly 

225 230 235 240 
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etc tac ggc gtc ccc etc ttt ccc cct gag gag ctt ccc ggg egg gag 768 
Leu Tyr Gly Val Pro Leu Phe Pro Pro Glu Glu Leu Pro Gly Arg Glu 

245 250 255 

gcg gec ttc ggg gtg agg tct agg ccc eta ggc gag gtg cgc cac gee 816 
Ala Ala Phe Gly Val Arg Ser Arg Pro Leu Gly Glu Val Arg His Ala 

260 265 270 

etc ace cac egg agg ctt cgc gtg gag gtg egg ggg gee ctt tgg gaa 864 
Leu Thr His Arg Arg Leu Arg Val Glu Val Arg Gly Ala Leu Trp Glu 

275 280 285 

ggg gag ggg gag gac ccc tgg aag agg ccc eta ccc aag etc atg gag 912 
Gly Glu Gly Glu Asp Pro Trp Lys Arg Pro Leu Pro Lys Leu Met Glu 

290 295 300 

aag gtg etc cgc aag gcg ctt ccc etc etc get cat gcg ggc gta gtc 960 
Lys Val Leu Arg Lys Ala Leu Pro Leu Leu Ala His Ala Gly Val Val 

305 310 315 320 

ccc etc ccg gac gca 975 
Pro Leu Pro Asp Ala 

325 

<210> 2 
<211> 325 
<212> PRT 

<213> Thermus thermophi lus 
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<400> 2 

Val Glu Ala Trp Arg Lys Ala Leu Leu Ala Trp Tyr Arg Glu Asn Ala 
15 10 15 

Arg Pro Leu Pro Trp Arg Gly Glu Lys Asp Pro Tyr Arg Val Leu Val 

20 25 30 

Ser Glu Val Leu Leu Gin Gin Thr Arg Val Glu Gin Ala Leu Pro Tyr 

35 40 45 

Tyr Arg Arg Phe Leu Glu Arg Phe Pro Thr Leu Lys Ala Leu Ala Ala 

50 55 60 

Ala Ser Leu Glu Glu Val Leu Arg Val Trp Gin Gly Ala Gly Tyr Tyr 

65 70 75 80 

Arg Arg Ala Glu His Leu His Arg Leu Ala Arg Ser Val Glu Glu Leu 

85 90 95 

Pro Pro Ser Phe Ala Glu Leu Arg Gly Leu Pro Gly Leu Gly Pro Tyr 

100 105 110 

Thr Ala Ala Ala Val Ala Ser He Ala Phe Gly Glu Arg Val Ala Ala 

115 120 125 

Val Asp Gly Asn Val Arg Arg Val Leu Ser Arg Leu Phe Ala Arg Glu 

130 135 140 
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Ser Pro Lys Glu Lys Glu Leu Phe Ala Leu Ala Gin Gly Leu Leu Pro 

145 150 155 160 

Glu Gly Val Asp Pro Gly Val Trp Asn Gin Ala Leu Met Glu Leu Gly 

165 170 175 

Ala Thr Val Cys Leu Pro Lys Arg Pro Arg Cys Gly Ala Cys Pro Leu 
*. 180 185 190 

Gly Ala Phe Cys Arg Gly Lys Glu Ala Pro Gly Arg Tyr Pro Ala Pro 

195 200 205 

Arg Lys Arg Arg Ala Lys Glu Glu Arg Leu Val Ala Leu Val Leu Leu 

210 215 220 

Gly Arg Lys Gly Val His Leu Glu Arg Leu Glu Gly Arg Phe Gin Gly 

225 230 235 240 

Leu Tyr Gly Val Pro Leu Phe Pro Pro Glu Glu Leu Pro Gly Arg Glu 

245 250 255 

> 

Ala Ala Phe Gly Val Arg Ser Arg Pro Leu Gly Glu Val Arg His Ala 
* 260 265 270 

Leu Thr His Arg Arg Leu Arg Val Glu Val Arg Gly Ala Leu Trp Glu 

275 280 285 

Gly Glu Gly Glu Asp Pro Trp Lys Arg Pro Leu Pro Lys Leu Met Glu 

290 295 300 
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Lys Val Leu Arg Lys Ala Leu Pro Leu Leu Ala His Ala Gly Val Val 

305 310 315 320 



Pro Leu Pro Asp Ala 

325 

<210> 3 
<211> 1998 
<212> DNA 

<213> Thermus thermophi lus 



<220> 

<221> CDS 

<222> (1)..(1998) 



<400> 3 

atg agg gac egg gtc cgc tgg egg 
Met Arg Asp Arg Val Arg Trp Arg 

1 5 

cag tgg egg gag gtg atg gcg gee 
Gin Trp Arg Glu Val Met Ala Ala 

20 



gtg ctt tec etc cct ccc etc gee 48 

Val Leu Ser Leu Pro Pro Leu Ala 

10 15 

ttg gag gtg ggg ccg gag gee gee 96 

Leu Glu Val Gly Pro Glu Ala Ala 

25 30 



ctg gee tac tgg cac egg ggc ttt agg cgc aag gag gac ctg gac ccc 144 
Leu Ala Tyr Trp His Arg Gly Phe Arg Arg Lys Glu Asp Leu Asp Pro 

35 40 45 
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ccc etc gec etc ctt ccc etc aag ggc ctg agg gag gcg gcg gee etc 192 
Pro Leu Ala Leu Leu Pro Leu Lys G 1 y Leu Arg Glu Ala Ala Ala Leu 

50 55 60 

ctg gag gag gcg etc cgc cag ggg aag egg ate cgc gtc cac ggg gac 240 
Leu Glu Glu Ala Leu Arg Gin Gly Lys Arg He Arg Val His Gly Asp 

65 70 75 80 

tac gac gec gac ggg etc acg ggc acg gee ate ctg gtt egg ggc etc 288 
Tyr Asp Ala Asp Gly Leu Thr Gly Thr Ala He Leu Val Arg Gly Leu 

85 90 95 

gec gec ttg ggc gee gac gtc cac ccc ttc ate ccc cac egg ctg gag 336 
Ala Ala Leu Gly Ala Asp Val His Pro Phe He Pro His Arg Leu Glu 
100 105 110 

gaa ggg tac ggg gtg ctg atg gag egg gtt ccc gag cac etc gag gee 384 
Glu Gly Tyr Gly Val Leu Met Glu Arg Val Pro Glu His Leu Glu Ala 

115 120 125 

teg gac etc ttc etc acc gtg gac tgc ggg ate acg aac cac gec gag 432 
Ser Asp Leu Phe Leu Thr Val Asp Cys Gly He Thr Asn His Ala Glu 

130 135 140 

etc agg gag ctt ttg gaa aac ggg gtg gag gtg ate gtc acc gac cac 480 
Leu Arg Glu Leu Leu Glu Asn Gly Val Glu Val He Val Thr Asp His 

145 150 155 160 

cac acc ccc ggc aag acc cct tec ccc ggc etc gtg gtc cac ccc gee 528 
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His Thr Pro Gly Lys Thr Pro Ser Pro Gly Leu Val Val His Pro Ala 

165 170 175 

etc acc ccg gac ctt aag gag aag ccc acg ggg gcg ggg gtg gtc ttc 576 

Leu Thr Pro Asp Leu Lys Glu Lys Pro Thr Gly Ala Gly Val Val Phe 

180 185 190 

etc etc etc tgg gee etc cac gag cgc ctg ggc ctt ccc cca ccc ctg 624 

Leu Leu Leu Trp Ala Leu His Glu Arg Leu Gly Leu Pro Pro Pro Leu 

195 200 205 

gag tac gee gac etc gee gcg gtg ggc acc ate gee gac gtg gec ccc 672 

Glu Tyr Ala Asp Leu Ala Ala Val Gly Thr He Ala Asp Val Ala Pro 

210 215 220 

ctt tgg ggc tgg aac egg gee ttg gtg aag gag ggc ctg gee cgc ate 720 

Leu Trp Gly Trp Asn Arg Ala Leu Val Lys Glu Gly Leu Ala Arg He 

225 230 235 240 

ccc gee tec tec tgg gtt ggg etc agg ctt ctg gee gag gcg gtg ggg 768 

Pro Ala Ser Ser Trp Val Gly Leu Arg Leu Leu Ala Glu Ala Val Gly 

245 250 255 

tac acg ggg aag gcg gtg gag gtg gee ttc cgc ate gec ccc egg ate 816 

Tyr Thr Gly Lys Ala Val Glu Val Ala Phe Arg He Ala Pro Arg He 

260 265 270 

aac gcg gca age cgc etc ggg gag get gag aag gee eta agg etc etc 864 

Asn Ala Ala Ser Arg Leu Gly Glu Ala Glu Lys Ala Leu Arg Leu Leu 
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275 280 285 

etc acc gac gac gcg gec gag gec cag gec etc gtg ggg gaa etc cac 912 

Leu Thr Asp Asp Ala Ala Glu Ala Gin Ala Leu Val Gly Glu Leu His 

290 295 300 

egg ctg aac gee cgc cgc cag acc ctg gag gag gec atg etc agg aag 960 

Arg Leu Asn Ala Arg Arg Gin Thr Leu Glu Glu Ala Met Leu Arg Lys 

305 310 315 320 

etc etc ccc cag gcg gac ccc gag gee aag gee ate gtc etc ctg gac 1008 

Leu Leu Pro Gin Ala Asp Pro Glu Ala Lys Ala He Val Leu Leu Asp 

325 330 335 

ccc gag ggg cac ccg ggg gtg atg ggc ate gtg gcg age cgc ate ctg 1056 

Pro Glu Gly His Pro Gly Val Met Gly He Val Ala Ser Arg He Leu 

340 345 350 

gag gee acc etc egg ccc gtc ttc ctg gtg gee cag ggc aag ggg acg 1104 

Glu Ala Thr Leu Arg Pro Val Phe Leu Val Ala Gin Gly Lys Gly Thr 

355 360 365 

gtg egg age etc gee ccc ate age gee gtg gag gec eta agg age gee 1152 

Val Arg Ser Leu Ala Pro He Ser Ala Val Glu Ala Leu Arg Ser Ala 

370 375 380 

gag gac ctt ttg ttg cgc tac ggg ggg cac aag gag gcg gcg ggc ttc 1200 

Glu Asp Leu Leu Leu Arg Tyr Gly Gly His Lys Glu Ala Ala Gly Phe 

385 390 395 400 
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gcc atg gac gag gcc etc ttc ccc gec ttc aag gec egg gtg gag gee 1248 

Ala Met Asp Glu Ala Leu Phe Pro Ala Phe Lys Ala Arg Val Glu Ala 

405 410 415 

tac gcc gcc cgc ttc ccc gac ccc gtg cgc gag gtg gcc ctt ttg gac 1296 

Tyr Ala Ala Arg Phe Pro Asp Pro Val Arg Glu Val Ala Leu Leu Asp 

420 425 430 

ctg ctt ccg gag ccc ggc etc etc ccc cag gtc ttc egg gag etc gcc 1344 

Leu Leu Pro Glu Pro Gly Leu Leu Pro Gin Val Phe Arg Glu Leu Ala 

435 440 445 

ctt ttg gag ccc tac ggc gag gga aac ccc gag ccc etc ttc etc etc 1392 

Leu Leu Glu Pro Tyr Gly Glu Gly Asn Pro Glu Pro Leu Phe Leu Leu 

450 455 460 

ttc ggc gcc ccg gag gag gcc egg cgc etc ggg gag ggc cgc cac etc 1440 

Phe Gly Ala Pro Glu Glu Ala Arg Arg Leu Gly Glu Gly Arg His Leu 

465 470 475 480 

gcc ttc cgc ctg aag ggg gtg egg gtc ctg gcc tgg aaa cag ggg gac 1488 

Ala Phe Arg Leu Lys Gly Val Arg Val Leu Ala Trp Lys Gin Gly Asp 

485 490 495 

etc gcc ctg ccc ccg gag gtg gag gtg gcg ggc etc etc age gaa aac 1536 

Leu Ala Leu Pro Pro Glu Val Glu Val Ala Gly Leu Leu Ser Glu Asn 

500 505 510 
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gcc tgg aac ggc cac etc gec tac gag gtc cag gcg gtg gac ctg cga 1584 
Ala Trp Asn Gly His Leu Ala Tyr Glu Val Gin Ala Val Asp Leu Arg 

515 520 525 

aag cca gag gcg ctg gag ggc ggg ate gcg ccc ttc gcc tac ccc ctg 1632 
Lys Pro Glu Ala Leu Glu Gly Gly He Ala Pro Phe Ala Tyr Pro Leu 

530 535 540 

ccc etc etc gag gcc ctg gcc egg gcc cgc ctg ggg gaa ggg gtc tac 1680 
Pro Leu Leu Glu Ala Leu Ala Arg Ala Arg Leu Gly Glu Gly Val Tyr 

545 550 555 560 

gtc ccc gag gac aac cct gag ggg ctg gac tac gcc agg aag gcg ggc 1728 
Val Pro Glu Asp Asn Pro Glu Gly Leu Asp Tyr Ala Arg Lys Ala Gly 

565 570 575 

ttc cgc etc etc ccc ccc gag gag gcc ggg ctt tgg etc ggc etc ccc 1776 
Phe Arg Leu Leu Pro Pro Glu Glu Ala Gly Leu Trp Leu Gly Leu Pro 

580 585 590 



cca agg ccg gtc ctg ggc 
Pro Arg Pro Val Leu Gly 

595 

gcg egg gcc agg ctt tec 
Ala Arg Ala Arg Leu Ser 

610 

egg etc aaa gcc etc gtc 



agg egg gtg gag gtg gcc 
Arg Arg Val Glu Val Ala 

600 

gcc ccc ccc gtc etc cac 
Ala Pro Pro Val Leu His 

615 620 

cac cgc cgc etc etc ttc 



ctg ggg egg gag 1824 
Leu Gly Arg Glu 

605 

acc ccc gag gcc 1872 
Thr Pro Glu Ala 



gcc tac gag cgc 1920 
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Arg Leu Lys Ala Leu Val His Arg Arg Leu Leu Phe Ala Tyr Glu Arg 

625 630 635 640 

cgt cac ccg ggc etc ttc age gag gee etc etc gee tac tgg gag gtg 1968 
Arg His Pro Gly Leu Phe Ser Glu Ala Leu Leu Ala Tyr Trp Glu Val 

645 650 655 

aac cgt gta cag gag ccc gcg gga age cca 1998 
Asn Arg Val Gin Glu Pro Ala Gly Ser Pro 

660 665 

<210> 4 
<211> 666 
<212> PRT 

<213> Thermus thermophi lus 

<400> 4 

Met Arg Asp Arg Val Arg Trp Arg Val Leu Ser Leu Pro Pro Leu Ala 

15 10 15 

Gin Trp Arg Glu Val Met Ala Ala Leu Glu Val Gly Pro Glu Ala Ala 

20 25 30 

Leu Ala Tyr Trp His Arg Gly Phe Arg Arg Lys Glu Asp Leu Asp Pro 

35 40 45 

Pro Leu Ala Leu Leu Pro Leu Lys Gly Leu Arg Glu Ala Ala Ala Leu 

50 55 60 
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Leu Glu Glu Ala Leu Arg Gin Gly Lys Arg He Arg Val His Gly Asp 

65 70 75 80 

Tyr Asp Ala Asp Gly Leu Thr Gly Thr Ala He Leu Val Arg Gly Leu 

85 90 95 

Ala Ala Leu Gly Ala Asp Val His Pro Phe He Pro His Arg Leu Glu 

100 105 110 

Glu Gly Tyr Gly Val Leu Met Glu Arg Val Pro Glu His Leu Glu Ala 

115 120 125 

Ser Asp Leu Phe Leu Thr Val Asp Cys Gly He Thr Asn His Ala Glu 

130 135 140 

Leu Arg Glu Leu Leu Glu Asn Gly Val Glu Val He Val Thr Asp His 

145 150 155 160 

His Thr Pro Gly Lys Thr Pro Ser Pro Gly Leu Val Val His Pro Ala 

165 170 175 

Leu Thr Pro Asp Leu Lys Glu Lys Pro Thr Gly Ala Gly Val Val Phe 

180 185 190 

Leu Leu Leu Trp Ala Leu His Glu Arg Leu Gly Leu Pro Pro Pro Leu 

195 200 205 



Glu Tyr Ala Asp Leu Ala Ala Val Gly Thr lie Ala Asp Val Ala Pro 

210 215 220 
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Leu Trp Gly Trp Asn Arg Ala Leu Val Lys Glu Gly Leu Ala Arg He 

225 230 235 240 

Pro Ala Ser Ser Trp Val Gly Leu Arg Leu Leu Ala Glu Ala Val Gly 

245 250 255 

Tyr Thr Gly Lys Ala Val Glu Val Ala Phe Arg He Ala Pro Arg He 

260 265 270 

Asn Ala Ala Ser Arg Leu Gly Glu Ala Glu Lys Ala Leu Arg Leu Leu 

275 280 285 

Leu Thr Asp Asp Ala Ala Glu Ala Gin Ala Leu Val Gly Glu Leu His 

290 295 300 

Arg Leu Asn Ala Arg Arg Gin Thr Leu Glu Glu Ala Met Leu Arg Lys 

305 310 315 320 

Leu Leu Pro Gin Ala Asp Pro Glu Ala Lys Ala He Val Leu Leu Asp 

325 330 335 

Pro Glu Gly His Pro Gly Val Met Gly lie Val Ala Ser Arg He Leu 

340 345 350 

Glu Ala Thr Leu Arg Pro Val Phe Leu Val Ala Gin Gly Lys Gly Thr 

355 360 365 

Val Arg Ser Leu Ala Pro He Ser Ala Val Glu Ala Leu Arg Ser Ala 
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370 



375 



380 



Glu Asp Leu Leu Leu Arg Tyr Gly Gly His Lys Glu Ala Ala Gly Phe 

385 390 395 400 

Ala Met Asp Glu Ala Leu Phe Pro Ala Phe Lys Ala Arg Val Glu Ala 

405 410 415 

Tyr Ala Ala Arg Phe Pro Asp Pro Val Arg Glu Val Ala Leu Leu Asp 

420 425 430 

Leu Leu Pro Glu Pro Gly Leu Leu Pro Gin Val Phe Arg Glu Leu Ala 

435 440 445 

Leu Leu Glu Pro Tyr Gly Glu Gly Asn Pro Glu Pro Leu Phe Leu Leu 

450 455 460 

Phe Gly Ala Pro Glu Glu Ala Arg Arg Leu Gly Glu Gly Arg His Leu 

465 470 475 480 

Ala Phe Arg Leu Lys Gly Val Arg Val Leu Ala Trp Lys Gin Gly Asp 

485 490 495 

Leu Ala Leu Pro Pro Glu Val Glu Val Ala Gly Leu Leu Ser Glu Asn 

500 505 510 



Ala Trp Asn Gly His Leu Ala Tyr Glu Val Gin Ala Val Asp Leu Arg 

515 520 525 
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Lys Pro Glu Ala Leu Glu Gly Gly He Ala Pro Phe Ala Tyr Pro Leu 

530 535 540 

Pro Leu Leu Glu Ala Leu Ala Arg Ala Arg Leu Gly Glu Gly Val Tyr 

545 550 555 560 

Val Pro Glu Asp Asn Pro Glu Gly Leu Asp Tyr Ala Arg Lys Ala Gly 

565 570 575 

Phe Arg Leu Leu Pro Pro Glu Glu Ala Gly Leu Trp Leu Gly Leu Pro 

580 585 590 

Pro Arg Pro Val Leu Gly Arg Arg Val Glu Val Ala Leu Gly Arg Glu 

595 600 605 

Ala Arg Ala Arg Leu Ser Ala Pro Pro Val Leu His Thr Pro Glu Ala 

610 615 620 

Arg Leu Lys Ala Leu Val His Arg Arg Leu Leu Phe Ala Tyr Glu Arg 

625 630 635 640 

Arg His Pro Gly Leu Phe Ser Glu Ala Leu Leu Ala Tyr Trp Glu Val 

645 650 655 

Asn Arg Val Gin Glu Pro Ala Gly Ser Pro 

660 665 

<210> 5 
<211> 1029 
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<212> DNA 

<213> Thermus thermophi lus 

<220> 

<221> CDS 

<222> (1) . . (1029) 

<400> 5 

atg egg ctt etc etc ttc egg caa egg aac ttc cgc aac ctg gec ctg 48 

Met Arg Leu Leu Leu Phe Arg Gin Arg Asn Phe Arg Asn Leu Ala Leu 

15 10 15 

gag gec tac cgc ccc ccg ccg ggc ctt tec gee ctg gtg ggg gee aac 96 
Glu Ala Tyr Arg Pro Pro Pro Gly Leu Ser Ala Leu Val Gly Ala Asn 

20 25 30 

gec cag ggg aag acg age etc etc ctg ggg ate cac ctg gee eta ggg 144 
Ala Gin Gly Lys Thr Ser Leu Leu Leu Gly He His Leu Ala Leu Gly 

35 40 45 

ggg gag gtc ccc ctg ggc ctt gec gac etc gtc cgc ttc ggg gag gag 192 
Gly Glu Val Pro Leu Gly Leu Ala Asp Leu Val Arg Phe Gly Glu Glu 

50 55 60 

gag gec tgg etc cac gee gag gtg gag acg gag etc ggg gec tac cgc 240 
Glu Ala Trp Leu His Ala Glu Val Glu Thr Glu Leu Gly Ala Tyr Arg 

65 70 75 80 

ctg gag cac cgc ctg ggc ccc ggg ggg egg gag gtc etc etc aac ggg 288 
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Leu Glu His Arg Leu Gly Pro Gly Gly Arg Glu Val Leu Leu Asn Gly 

85 90 95 

aag egg gtg age ctt egg ace ctt tgg gag ctt ccc ggc teg gtc etc 336 

Lys Arg Val Ser Leu Arg Thr Leu Trp Glu Leu Pro Gly Ser Val Leu 

100 105 110 

gtc tec cct ctg gac etc gag gcg gtc etc ggg ccc aag gag gag egg 384 

Val Ser Pro Leu Asp Leu Glu Ala Val Leu Gly Pro Lys Glu Glu Arg 

115 120 125 

egg gee tac ctg gac egg etc ate gee cgc ttc tec cgc cgc tac gee 432 

Arg Ala Tyr Leu Asp Arg Leu He Ala Arg Phe Ser Arg Arg Tyr Ala 

130 135 140 

gee etc ctt tec gee tac gag aag gcg ctg cgc cag egg aac gee etc 480 

Ala Leu Leu Ser Ala Tyr Glu Lys Ala Leu Arg Gin Arg Asn Ala Leu 

145 150 155 160 

etc aag gee ggg ggg gag ggc ctt tec gee tgg gac egg gag etc gee 528 

Leu Lys Ala Gly Gly Glu Gly Leu Ser Ala Trp Asp Arg Glu Leu Ala 

165 170 175 

cgc tac ggg gac gag ate gtg gee ctg agg cgc cgc ttc etc egg cgc 576 

Arg Tyr Gly Asp Glu He Val Ala Leu Arg Arg Arg Phe Leu Arg Arg 

180 185 190 

ttc gee ccc ate ctg egg gag gtc cac gee gee etc gee gee aag gag 624 

Phe Ala Pro He Leu Arg Glu Val His Ala Ala Leu Ala Ala Lys Glu 
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195 200 205 

gcg ggg ctt cgc ttg gag gag acc gcg ggg gaa ggg gtg etc egg gee 672 
Ala Gly Leu Arg Leu Glu Glu Thr Ala Gly Glu Gly Val Leu Arg Ala 

210 215 220 

etc gag gee age egg gec gag gag egg gaa egg ggc cag acc ctg gtg 720 
Leu Glu Ala Ser Arg Ala Glu Glu Arg Glu Arg Gly Gin Thr Leu Val 

225 230 235 240 

ggg ccc cac egg gac gac ctg gtc ttc etc ctg gag ggg egg ccc gee 768 
Gly Pro His Arg Asp Asp Leu Val Phe Leu Leu Glu Gly Arg Pro Ala 

245 250 255 

cac egg ttc gec age cgc ggg gag gec aag acc ctg gee ctg gee ctg 816 
His Arg Phe Ala Ser Arg Gly Glu Ala Lys Thr Leu Ala Leu Ala Leu 

260 265 270 

cgc etc gee gag cac cgc etc etc ggc gag cac cac ggc gag ccc ccc 864 
Arg Leu Ala Glu His Arg Leu Leu Gly Glu His His Gly Glu Pro Pro 

275 280 285 

etc etc etc gtg gac gag tgg ggg gag gag ctg gac gag gee cgc agg 912 
Leu Leu Leu Val Asp Glu Trp Gly Glu Glu Leu Asp Glu Ala Arg Arg 

290 295 300 

egg gee gtc etc gee tac gee cag gee ctg ccc cag gec ate ctg gcg 960 
Arg Ala Val Leu Ala Tyr Ala Gin Ala Leu Pro Gin Ala lie Leu Ala 

305 310 315 320 
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ggg ctg gaa gcc ccc ccg ggg gtg ccg gta tgc teg gtg gta cga ggg 1008 
G ly Leu Glu Ala Pro Pro Gly Val Pro Val Cys Ser Val Val Arg Gly 

325 330 335 

gtg gtc ctg tgc cct ggc gcc 1029 
Val Val Leu Cys Pro Gly Ala 

340 

<210> 6 
<211> 343 
<212> PRT 

<213> Thermus thermophilus 

<400> 6 

Met Arg Leu Leu Leu Phe Arg Gin Arg Asn Phe Arg Asn Leu Ala Leu 

15 10 15 

Glu Ala Tyr Arg Pro Pro Pro Gly Leu Ser Ala Leu Val Gly Ala Asn 

20 25 30 

Ala Gin Gly Lys Thr Ser Leu Leu Leu Gly He His Leu Ala Leu Gly 

35 40 45 

Gly Glu Val Pro Leu Gly Leu Ala Asp Leu Val Arg Phe Gly Glu Glu 

50 55 60 

Glu Ala Trp Leu His Ala Glu Val Glu Thr Glu Leu Gly Ala Tyr Arg 

65 70 75 80 
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Leu Glu His Arg Leu Gly Pro G ly Gly Arg Glu Val Leu Leu Asn Gly 

85 90 95 

Lys Arg Val Ser Leu Arg Thr Leu Trp Glu Leu Pro Gly Ser Val Leu 

100 105 110 

Val Ser Pro Leu Asp Leu Glu Ala Val Leu Gly Pro Lys Glu Glu Arg 

115 120 125 

Arg Ala Tyr Leu Asp Arg Leu He Ala Arg Phe Ser Arg Arg Tyr Ala 

130 135 140 

Ala Leu Leu Ser Ala Tyr Glu Lys Ala Leu Arg Gin Arg Asn Ala Leu 

145 150 155 160 

Leu Lys Ala Gly Gly Glu Gly Leu Ser Ala Trp Asp Arg Glu Leu Ala 

165 170 175 

Arg Tyr Gly Asp Glu lie Val Ala Leu Arg Arg Arg Phe Leu Arg Arg 

180 185 190 

Phe Ala Pro He Leu Arg Glu Val His Ala Ala Leu Ala Ala Lys Glu 

195 200 205 

Ala Gly Leu Arg Leu Glu Glu Thr Ala Gly Glu Gly Val Leu Arg Ala 

210 215 220 

Leu Glu Ala Ser Arg Ala Glu Glu Arg Glu Arg Gly Gin Thr Leu Val 
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225 230 235 240 

Gly Pro His Arg Asp Asp Leu Val Phe Leu Leu Glu Gly Arg Pro Ala 

245 250 255 

His Arg Phe Ala Ser Arg Gly Glu Ala Lys Thr Leu Ala Leu Ala Leu 

260 265 270 

Arg Leu Ala Glu His Arg Leu Leu Gly Glu His His Gly Glu Pro Pro 

275 280 285 

Leu Leu Leu Val Asp Glu Trp Gly Glu Glu Leu Asp Glu Ala Arg Arg 

290 295 300 

Arg Ala Val Leu Ala Tyr Ala Gin Ala Leu Pro Gin Ala He Leu Ala 

305 310 315 320 

Gly Leu Glu Ala Pro Pro Gly Val Pro Val Cys Ser Val Val Arg Gly 

325 330 335 

Val Val Leu Cys Pro Gly Ala 

340 

<210> 7 
<211> 2934 
<212> DNA 

<213> Thermus thermophi lus 

<220> 
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<221> CDS 

<222> (1)..(2934) 

<400> 7 

atg gaa ate gcg eta gag agg ate tac ggc cac cgc ctg gcg etc ccg 48 

Met Glu He Ala Leu Glu Arg He Tyr Gly His Arg Leu Ala Leu Pro 

15 10 15 

cag gtg ggg gcg gee ttg ctt ttc gee cag gag gec ccc ccg gec etc 96 

Gin Val Gly Ala Ala Leu Leu Phe Ala Gin Glu Ala Pro Pro Ala Leu 

20 25 30 

etc etc gtc ccc gag gcg egg ctt agg cgc tac egg gac etc tec gec 144 

Leu Leu Val Pro Glu Ala Arg Leu Arg Arg Tyr Arg Asp Leu Ser Ala 

35 40 45 

ttc ggg gec aag gtc tac gtg aac ccc ggc etc gag gec ctg gag gaa 192 

Phe Gly Ala Lys Val Tyr Val Asn Pro Gly Leu Glu Ala Leu Glu Glu 

50 55 60 

aaa gee etc ttc gtc etc tec tac gag gag gee eta age ccc ttc ccc 240 

Lys Ala Leu Phe Val Leu Ser Tyr Glu Glu Ala Leu Ser Pro Phe Pro 

65 70 75 80 

gag gac cct gag gee tgg egg ctt ctt ctg gag gtg ggc cgc gee tac 288 

Glu Asp Pro Glu Ala Trp Arg Leu Leu Leu Glu Val Gly Arg Ala Tyr 

85 90 95 

ccc egg gag gee etc etc tec cgc etc etc aag ctg ggc tac gee egg 336 
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Pro Arg Glu Ala Leu Leu Ser Arg Leu Leu Lys Leu Gly Tyr Ala Arg 

100 105 110 

gac gag gac tac cgc gtc ctg ggg gag gtg gtg gag etc ggc gag gtg 384 

Asp Glu Asp Tyr Arg Val Leu Gly Glu Val Val Glu Leu Gly Glu Val 

115 120 125 

cgc ctg gag ttc ttc ggg gac gag ctg gaa agg ctt gtg gtc egg ggg 432 

Arg Leu Glu Phe Phe Gly Asp Glu Leu Glu Arg Leu Val Val Arg Gly 

130 135 140 

gag gaa agg egg cgc cac gtc ctt ctg ccc aag ccg ggg aag gcg gag 480 

Glu Glu Arg Arg Arg His Val Leu Leu Pro Lys Pro Gly Lys Ala Glu 

145 150 155 160 

ggc ttc acc tec aag aag gtc etc cac ttc cct ggc ccc gtc tac ctg 528 

Gly Phe Thr Ser Lys Lys Val Leu His Phe Pro Gly Pro Val Tyr Leu 

165 170 175 

gac acc ccc gec etc gee ccc aag gec ctt tgg ccc etc etc gcg gga 576 

Asp Thr Pro Ala Leu Ala Pro Lys Ala Leu Trp Pro Leu Leu Ala Gly 

180 185 190 

agg ccc tgg gtg gee ctg ggc ggc ggg gtg gag etc ccc ccc ttg gag 624 

Arg Pro Trp Val Ala Leu Gly Gly Gly Val Glu Leu Pro Pro Leu Glu 

195 200 205 

etc ggg gcg agg ccc ctt cct cct tac egg gga age ctg aag gee ctg 672 

Leu Gly Ala Arg Pro Leu Pro Pro Tyr Arg Gly Ser Leu Lys Ala Leu 
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210 215 220 

gaa aag gac etc gec cgc tgg ctt gec gag ggg aag egg gtc cac etc 720 

Glu Lys Asp Leu Ala Arg Trp Leu Ala Glu Gly Lys Arg Val His Leu 

225 230 235 240 

ttc gtg ggc cac gec cgc acc ttg gag tac etc aaa agg cgc etc cag 768 

Phe Val Gly His Ala Arg Thr Leu Glu Tyr Leu Lys Arg Arg Leu Gin 

245 250 255 

gec ttc teg ccc etc ate ctg gac cgc ttc ccc ggc ccc aag ggg egg 816 

Ala Phe Ser Pro Leu He Leu Asp Arg Phe Pro Gly Pro Lys Gly Arg 

260 265 270 

ctt gec etc etc ccc ggg gac ttt gag ggc ggg gcg gag tgg gga gag 864 

Leu Ala Leu Leu Pro Gly Asp Phe Glu Gly Gly Ala Glu Trp Gly Glu 

275 280 285 

tgg gtc etc etc acc gag gec ctg gtc ttc gec acc ggg ggg gtg egg 912 

Trp Val Leu Leu Thr Glu Ala Leu Val Phe Ala Thr Gly Gly Val Arg 

290 295 300 

gec agg gtc egg gta ggg gag ggg etc age gac ccc ggg gee ctt tec 960 

Ala Arg Val Arg Val Gly Glu Gly Leu Ser Asp Pro Gly Ala Leu Ser 

305 310 315 320 

cca ggg gac tac etc ate cac ccg gag cac ggc gtc ggg cag tac ctg 1008 

Pro Gly Asp Tyr Leu He His Pro Glu His Gly Val Gly Gin Tyr Leu 

325 330 335 
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ggc etc gag acc egg gag gtc ctg ggg gtc aag egg gac tac ctg gtc 1056 

Gly Leu Glu Thr Arg Glu Val Leu Gly Val Lys Arg Asp Tyr Leu Val 

340 345 350 

ctg cgc tac aag ggg gaa ggg aag etc tac etc ccc gtg gag cag ctt 1104 

Leu Arg Tyr Lys Gly Glu Gly Lys Leu Tyr Leu Pro Val Glu Gin Leu 

355 360 365 

ccc etc etc aag cgc cac ccc ggg acc acc gac gac ccc ccg gag ctt 1152 

Pro Leu Leu Lys Arg His Pro Gly Thr Thr Asp Asp Pro Pro Glu Leu 

370 375 380 

tec tec ctg ggc aag aac gag tgg caa agg gec aag gag egg gcg egg 1200 

Ser Ser Leu Gly Lys Asn Glu Trp Gin Arg Ala Lys Glu Arg Ala Arg 

385 390 395 400 

aag gac gtg gag gag ctg get ggg cgc etc etc gtc etc cag gee aag 1248 

Lys Asp Val Glu Glu Leu Ala Gly Arg Leu Leu Val Leu Gin Ala Lys 

405 410 415 

cgc aag gee acc ccg ggc egg gee ttt ccc cct ttg ccc gag tgg gat 1296 

Arg Lys Ala Thr Pro Gly Arg Ala Phe Pro Pro Leu Pro Glu Trp Asp 

420 425 430 

cct ctg gtg gag aag ggg ttc ccc tac gag etc acc ccc gac cag aag 1344 

Pro Leu Val Glu Lys Gly Phe Pro Tyr Glu Leu Thr Pro Asp Gin Lys 

435 440 445 
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egg gec ctg gag gag gtc etc cgc gac ctg gaa age ccc cac ccc atg 1392 
Arg Ala Leu Glu Glu Val Leu Arg Asp Leu Glu Ser Pro His Pro Met 

450 455 460 

gac cgc ctg gtc teg ggg gac gtg ggc ttc ggc aag acg gag gtg gec 1440 
Asp Arg Leu Val Ser Gly Asp Val Gly Phe Gly Lys Thr Glu Val Ala 

465 470 475 480 

ctg agg gec gec cac egg gtg gtg ggg cac ggg gee cag gtg gee ttc 1488 
Leu Arg Ala Ala His Arg Val Val Gly His Gly Ala Gin Val Ala Phe 

485 490 495 

ctg ggg cca acc acc etc etc gec gag cag cac ggg aag acc ttt agg 1536 
Leu Gly Pro Thr Thr Leu Leu Ala Glu Gin His Gly Lys Thr Phe Arg 

500 505 510 

gag cgc ttc cag ggg ctt ccc gtg agg gtt gcg gtc etc tec cgc ttc 1584 
Glu Arg Phe Gin Gly Leu Pro Val Arg Val Ala Val Leu Ser Arg Phe 

515 520 525 

acc ccg ccc aag gag gag gag gee ate eta aaa ggc etc gee gag ggg 1632 
Thr Pro Pro Lys Glu Glu Glu Ala He Leu Lys Gly Leu Ala Glu Gly 

530 535 540 

acg gtg gac ate gtc ate ggc acc cac cgc etc etc cag gag gac gtg 1680 
Thr Val Asp lie Val He Gly Thr His Arg Leu Leu Gin Glu Asp Val 

545 550 555 560 

cgc ttc agg gac etc ggc etc etc ate gtg gac gag gag cac cgc ttc 1728 
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Arg Phe Arg Asp Leu Gly Leu Leu lie Val Asp Glu Glu His Arg Phe 

565 570 575 

ggc gtg gcc caa aag gag agg ate egg gag etc aag gcg gag gtg gac 1776 
Gly Val Ala Gin Lys Glu Arg He Arg Glu Leu Lys Ala Glu Val Asp 

580 585 590 

acc etc tac etc tec gcc acc ccc ate ccc cgc ace etc tac tec gcc 1824 
Thr Leu Tyr Leu Ser Ala Thr Pro He Pro Arg Thr Leu Tyr Ser Ala 

595 600 605 

ctg gtg ggc etc aaa gac ctt tec age ate cag acc ccg ccc ccg ggg 1872 
Leu Val Gly Leu Lys Asp Leu Ser Ser He Gin Thr Pro Pro Pro Gly 

610 615 620 

cgc aag ccc ate aag acc ttc etc get ccc ttt gat ccc etc ttg gtg 1920 
Arg Lys Pro He Lys Thr Phe Leu Ala Pro Phe Asp Pro Leu Leu Val 

625 630 635 640 

egg gag gcc ate etc ttt gag ctg gag cgt ggg ggc aag gtc ttc tac 1968 
Arg Glu Ala He Leu Phe Glu Leu Glu Arg Gly Gly Lys Val Phe Tyr 

645 650 655 

gtc cac gac egg gtg gcc tec ata gag gcc agg egg cgc ttt ctg gaa 2016 
Val His Asp Arg Val Ala Ser He Glu Ala Arg Arg Arg Phe Leu Glu 

660 665 670 

aac etc gtc ccc gag gcc cgc ate ggg gtg gtc cac ggc cag atg ccc 2064 
Asn Leu Val Pro Glu Ala Arg He Gly Val Val His Gly Gin Met Pro 
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675 680 685 

gaa age etc att gag gag ace atg etc etc ttc gee gaa ggg gcg tac 2112 

Glu Ser Leu He Glu Glu Thr Met Leu Leu Phe Ala Glu Gly Ala Tyr 

690 695 700 

gac gtc etc etc gee ace ace ate att gag gcg ggc ctg gac gtg ccc 2160 

Asp Val Leu Leu Ala Thr Thr He lie Glu Ala Gly Leu Asp Val Pro 

705 710 715 720 

gag gcg aac acc ate etc att gag egg gcg gac cgc ctg ggc etc gee 2208 

Glu Ala Asn Thr lie Leu He Glu Arg Ala Asp Arg Leu Gly Leu Ala 

725 730 735 

acc ttg tac cag etc egg ggc egg gtg ggg egg agg gag gag gag gec 2256 

Thr Leu Tyr Gin Leu Arg Gly Arg Val Gly Arg Arg Glu Glu Glu Ala 

740 745 750 

tac gee tac etc ttc cac ccg cct cgc etc acc gag gee gcg gag aag 2304 

Tyr Ala Tyr Leu Phe His Pro Pro Arg Leu Thr Glu Ala Ala Glu Lys 

755 760 765 

cgc etc gee gee ate gee gac etc tec gat ctg ggc teg ggc cac etc 2352 

Arg Leu Ala Ala He Ala Asp Leu Ser Asp Leu Gly Ser Gly His Leu 

770 775 780 

ctg gee gaa agg gac atg gaa ate egg ggc gtg ggg aac ctt ttg ggg 2400 

Leu Ala Glu Arg Asp Met Glu lie Arg Gly Val Gly Asn Leu Leu Gly 

785 790 795 800 
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ccg gag cag cac ggg cac ate egg gcg ctt tec etc gag gtc tac acc 2448 

Pro Glu Gin His Gly His lie Arg Ala Leu Ser Leu Glu Val Tyr Thr 

805 810 815 

gag ctt ctg gaa gag gec ate cgc aag etc aag ggg gag gee aag gag 2496 

Glu Leu Leu Glu Glu Ala He Arg Lys Leu Lys Gly Glu Ala Lys Glu 

820 825 830 

gag egg egg cac gtg acc ctg gac etc gec etc tec gee egg ctg ccc 2544 

Glu Arg Arg His Val Thr Leu Asp Leu Ala Leu Ser Ala Arg Leu Pro 

835 840 845 

gcg gag tac gtg ggg age etc gag gec agg age cgc tac tac age cgt 2592 

Ala Glu Tyr Val Gly Ser Leu Glu Ala Arg Ser Arg Tyr Tyr Ser Arg 

850 855 860 

ttt gec gag gcg aaa age etc gec gag ctt tec cgc ctg gtg egg gag 2640 

Phe Ala Glu Ala Lys Ser Leu Ala Glu Leu Ser Arg Leu Val Arg Glu 

865 870 875 880 

etc aaa gag cgc tac ggg ccc ctt cct gag gag gcg gag aac ttc gtg 2688 

Leu Lys Glu Arg Tyr Gly Pro Leu Pro Glu Glu Ala Glu Asn Phe Val 

885 890 895 

gee etc gec egg etc cgc ctg gtg gcg gag agg aag ggg gtg gtg tec 2736 

Ala Leu Ala Arg Leu Arg Leu Val Ala Glu Arg Lys Gly Val Val Ser 

900 905 910 
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ate acg gag ggc etc acc cac ctg gag gtg gtc ttc ccc cgc tac ccc 2784 
He Thr Glu Gly Leu Thr His Leu Glu Val Val Phe Pro Arg Tyr Pro 

915 920 925 

ctg gac tac gac gec cgc ggc etc aag ggg ctt ccc tac egg gtg gag 2832 
Leu Asp Tyr Asp Ala Arg Gly Leu Lys Gly Leu Pro Tyr Arg Val Glu 

930 935 940 

ctt acg cag tac ccg ccc ggg ttc cgc ctg gag aag aag ggc ctg agg 2880 
Leu Thr Gin Tyr Pro Pro Gly Phe Arg Leu Glu Lys Lys Gly Leu Arg 

945 950 955 960 

ccc egg gac tac ccc gag gec ctg atg gag gtg etc tac etc ttc gec 2928 
Pro Arg Asp Tyr Pro Glu Ala Leu Met Glu Val Leu Tyr Leu Phe Ala 

965 970 975 

gac etc 2934 
Asp Leu 

<210> 8 
<211> 978 
<212> PRT 

<213> Thermus thermophilus 

<400> 8 

Met Glu He Ala Leu Glu Arg He Tyr Gly His Arg Leu Ala Leu Pro 

15 10 15 

Gin Val Gly Ala Ala Leu Leu Phe Ala Gin Glu Ala Pro Pro Ala Leu 
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20 



25 



30 



Leu Leu Val Pro Glu Ala Arg Leu Arg Arg Tyr Arg Asp Leu Ser Ala 

35 40 45 

Phe Gly Ala Lys Val Tyr Val Asn Pro Gly Leu Glu Ala Leu Glu Glu 

50 55 60 

Lys Ala Leu Phe Val Leu Ser Tyr Glu Glu Ala Leu Ser Pro Phe Pro 

65 70 75 80 

Glu Asp Pro Glu Ala Trp Arg Leu Leu Leu Glu Val Gly Arg Ala Tyr 

85 90 95 

Pro Arg Glu Ala Leu Leu Ser Arg Leu Leu Lys Leu Gly Tyr Ala Arg 

100 105 110 

Asp Glu Asp Tyr Arg Val Leu Gly Glu Val Val Glu Leu Gly Glu Val 

115 120 125 

Arg Leu Glu Phe Phe Gly Asp Glu Leu Glu Arg Leu Val Val Arg Gly 

130 135 140 

Glu Glu Arg Arg Arg His Val Leu Leu Pro Lys Pro Gly Lys Ala Glu 

145 150 155 160 



Gly Phe Thr Ser Lys Lys Val Leu His Phe Pro Gly Pro Val Tyr Leu 

165 170 175 



6 5 



aj|iE#2 001-30661 19 



#2001-047762 



Asp Thr Pro Ala Leu Ala Pro Lys Ala Leu Trp Pro Leu Leu Ala Gly 

180 185 190 

Arg Pro Trp Val Ala Leu Gly Gly Gly Val Glu Leu Pro Pro Leu Glu 

195 200 205 

Leu Gly Ala Arg Pro Leu Pro Pro Tyr Arg Gly Ser Leu Lys Ala Leu 

210 215 220 

Glu Lys Asp Leu Ala Arg Trp Leu Ala Glu Gly Lys Arg Val His Leu 

225 230 235 240 

Phe Val Gly His Ala Arg Thr Leu Glu Tyr Leu Lys Arg Arg Leu Gin 

245 250 255 

Ala Phe Ser Pro Leu lie Leu Asp Arg Phe Pro Gly Pro Lys Gly Arg 

260 265 270 

Leu Ala Leu Leu Pro Gly Asp Phe Glu Gly Gly Ala Glu Trp Gly Glu 

275 280 285 

Trp Val Leu Leu Thr Glu Ala Leu Val Phe Ala Thr Gly Gly Val Arg 

290 295 300 

Ala Arg Val Arg Val Gly Glu Gly Leu Ser Asp Pro Gly Ala Leu Ser 

305 310 315 320 



Pro Gly Asp Tyr Leu He His Pro Glu His Gly Val Gly Gin Tyr Leu 

325 330 335 
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Gly Leu Glu Thr Arg Glu Val Leu Gly Val Lys Arg Asp Tyr Leu Val 

340 345 350 

Leu Arg Tyr Lys Gly Glu Gly Lys Leu Tyr Leu Pro Val Glu Gin Leu 

355 360 365 

Pro Leu Leu Lys Arg His Pro Gly Thr Thr Asp Asp Pro Pro Glu Leu 

370 375 380 

Ser Ser Leu Gly Lys Asn Glu Trp Gin Arg Ala Lys Glu Arg Ala Arg 

385 390 395 400 

Lys Asp Val Glu Glu Leu Ala Gly Arg Leu Leu Val Leu Gin Ala Lys 

405 410 415 

Arg Lys Ala Thr Pro Gly Arg Ala Phe Pro Pro Leu Pro Glu Trp Asp 

420 425 430 

Pro Leu Val Glu Lys Gly Phe Pro Tyr Glu Leu Thr Pro Asp Gin Lys 

435 440 445 

Arg Ala Leu Glu Glu Val Leu Arg Asp Leu Glu Ser Pro His Pro Met 

450 455 460 

Asp Arg Leu Val Ser Gly Asp Val Gly Phe Gly Lys Thr Glu Val Ala 

465 470 475 480 

Leu Arg Ala Ala His Arg Val Val Gly His Gly Ala Gin Val Ala Phe 

6 7 2001-3066119 



#2001—047762 



485 



490 



495 



Leu Gly Pro Thr Thr Leu Leu Ala Glu Gin His Gly Lys Thr Phe Arg 

500 505 510 

Glu Arg Phe Gin Gly Leu Pro Val Arg Val Ala Val Leu Ser Arg Phe 

515 520 525 

Thr Pro Pro Lys Glu Glu Glu Ala He Leu Lys Gly Leu Ala Glu Gly 

530 535 540 

Thr Val Asp He Val He Gly Thr His Arg Leu Leu Gin Glu Asp Val 

545 550 555 560 

Arg Phe Arg Asp Leu Gly Leu Leu He Val Asp Glu Glu His Arg Phe 

565 570 575 

Gly Val Ala Gin Lys Glu Arg lie Arg Glu Leu Lys Ala Glu Val Asp 

580 585 590 

Thr Leu Tyr Leu Ser Ala Thr Pro He Pro Arg Thr Leu Tyr Ser Ala 

595 600 605 

Leu Val Gly Leu Lys Asp Leu Ser Ser lie Gin Thr Pro Pro Pro Gly 

610 615 620 



Arg Lys Pro He Lys Thr Phe Leu Ala Pro Phe Asp Pro Leu Leu Val 

625 630 635 640 
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Arg Glu Ala lie Leu Phe Glu Leu Glu Arg Gly Gly Lys Val Phe Tyr 

645 650 655 

Val His Asp Arg Val Ala Ser lie Glu Ala Arg Arg Arg Phe Leu Glu 

660 665 670 

Asn Leu Val Pro Glu Ala Arg He Gly Val Val His Gly Gin Met Pro 

675 680 685 

Glu Ser Leu lie Glu Glu Thr Met Leu Leu Phe Ala Glu Gly Ala Tyr 

690 695 700 

Asp Val Leu Leu Ala Thr Thr He He Glu Ala Gly Leu Asp Val Pro 

705 710 715 720 

Glu Ala Asn Thr He Leu lie Glu Arg Ala Asp Arg Leu Gly Leu Ala 

725 730 735 

Thr Leu Tyr Gin Leu Arg Gly Arg Val Gly Arg Arg Glu Glu Glu Ala 

740 745 750 

Tyr Ala Tyr Leu Phe His Pro Pro Arg Leu Thr Glu Ala Ala Glu Lys 

755 760 765 

Arg Leu Ala Ala He Ala Asp Leu Ser Asp Leu Gly Ser Gly His Leu 

770 775 780 

Leu Ala Glu Arg Asp Met Glu He Arg Gly Val Gly Asn Leu Leu Gly 

785 790 795 800 
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Pro Glu Gin His Gly His He Arg Ala Leu Ser Leu Glu Val Tyr Thr 

805 810 815 

Glu Leu Leu Glu Glu Ala He Arg Lys Leu Lys Gly Glu Ala Lys Glu 

820 825 830 

Glu Arg Arg His Val Thr Leu Asp Leu Ala Leu Ser Ala Arg Leu Pro 

835 840 845 

Ala Glu Tyr Val Gly Ser Leu Glu Ala Arg Ser Arg Tyr Tyr Ser Arg 

850 855 860 

Phe Ala Glu Ala Lys Ser Leu Ala Glu Leu Ser Arg Leu Val Arg Glu 

865 870 875 880 

Leu Lys Glu Arg Tyr Gly Pro Leu Pro Glu Glu Ala Glu Asn Phe Val 

885 890 895 

Ala Leu Ala Arg Leu Arg Leu Val Ala Glu Arg Lys Gly Val Val Ser 

900 905 910 

lie Thr Glu Gly Leu Thr His Leu Glu Val Val Phe Pro Arg Tyr Pro 

915 920 925 

Leu Asp Tyr Asp Ala Arg Gly Leu Lys Gly Leu Pro Tyr Arg Val Glu 

930 935 940 

Leu Thr Gin Tyr Pro Pro Gly Phe Arg Leu Glu Lys Lys Gly Leu Arg 
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945 950 955 960 

Pro Arg Asp Tyr Pro Glu Ala Leu Met Glu Val Leu Tyr Leu Phe Ala 

965 970 975 

Asp Leu 

<210> 9 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 9 

atatcatatg gaagcctggc ggaaagccct cctcgcct 38 

<210> 10 

<211> 41 

<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: synthetic DNA 

<400> 10 
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atatagatct ttattatgcg tccgggaggg ggactacgcc c 41 

<210> 11 
<211> 31 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 11 

atcatatgag agaccgggtc cgctggcggg t 31 

<210> 12 

<211> 32 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 

<400> 12 

atagatcttt acaggtccac cgcctggacc tc 32 

<210> 13 
<211> 49 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 13 

actacttggt acactgacgc gagcacgcag gagctcattc cagtgcgca 49 

<210> 14 
<211> 38 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: synthetic DNA 
<400> 14 

atatcatatg cgtcttctcc tcttccggca acggaact 38 

<210> 15 
<211> 41 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: synthetic DNA 

<400> 15 

atatagatct ttattaggcg ccagggcaca ggaccacccc t 41 
<210> 16 
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<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: synthetic DNA 
» <400> 16 

atatcatatg gaaatcgcgc tagagaggat ctacggcc 38 

<210> 17 
<211> 41 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: synthetic DNA 

<400> 17 

atatagatct ttattagagg tcggcgaaga ggtagagcac c 41 
[0 1 17] 

K#!#-^9 : pj J55cDNA 
ffi#J#^10 : £-J&DNA 
@H?'J##11 : £&DNA 

m#mm2 = -s-j&dna 

SE?'J#^13 : ^figDNA 
m^m^U : -ptJS^DNA 
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HB7'J#-J§-16 : ^DNA 
BE«#17 : ^-J&DNA 
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Tt : Thermus thermophilics HB8, Ec : Escherichia coli, Aa : Aquifex aeolicus, 
Hp : Helicobacter pyroli, Hi : Haemophilus influenzae Rd, 
Sc : Saccharomyces cerevisiae, Dm : Drosophila melanogaster 
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Tth: Thermus thermophilus HB8 

Eco: Escherichia coii 

Ppu: Pseudomonas putida 

Bsu : Bacillus subtil is 

Mtu: Mycobacterium tuberculosis 

Dra: Deincccccus radiodurans 
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